
~ ~~~~~~~~~~~~~~~~~-

Nonpoint Source Control Plan 
for the Balsam Branch 

Priority Watershed Project 



Watershed Plan Organization Information 

Natural Resources Board 
1995 

Herbert F. Behnke, Chairman 
Trygve A. Solberg, Vice Chairman 

Neal W. Schneider, Secretary 
Betty Jo Nelsen 

Mary Jane Nelson 
James E. Tiefenthaler, Jr. 

Stephen D. Willett 

Polk County Land Conservation Committee 

Walter (Bud) Lee, Chairman 
Carter Dueholm 
Violet Wright 
Jerry Handlos (1993) 
Ray Bauerfield (1993) 
Stanley Anderson (1993) 

Wisconsin Department of Natural Resources 

George E. Meyer, Secretary 
Susan L. Sylvester, Administrator, Division for Environmental Quality 
Bruce Baker, Director, Bureau of Water Resources Management 
Rebecca Wallace, Chief, Nonpoint Source & Land Management Section 

Wisconsin Department of Agriculture, Trade and Consumer Protection 

Alan Tracy, Secretary 
Nicholas Neher, Administrator, Division of Agriculture Resource Management 
Dave Jelinski, Director, Bureau of Land and Water Resources 

Keith Faye, Chief, Soil and Water Resource Management Section 



Nonpoint Source Control Plan 
for the Balsam Branch Priority Watershed 

Project 

The Wisconsin Nonpoint Som·ce Water Pollution Abatement Program 

Plan Approved 
April , 1995 

This Plan Was Cooperatively Prepared By: 

The Wisconsin Department of Natural Resources 
Wisconsin Department of Agriculture, Trade and Consumer Protection 

and 
The Polk County Land Conservation Department 

Publication WR-430-95 

For copies of this document please contact: 

Department of Natural Resources 
Bureau of Water Resources Management 

Nonpoint Source and Land Management Section 
P.O. Box 7921 

Madison, WI 53707 

The Department of Natural Resources acknowledges the Environmental Protection Agency's 
Region V Office for their involvement in the partial funding of this activity through 
Section 319 of the Water Quality Act. 



Watershed Plan Credits 

Author(s) 

Cheryl Bursik, Polk County Water Resources Supervisor 
Jane Malischke, DNR Nonpoint Source Coordinator 

Principal Contributors 

Lynne Hess, Department of Agriculture, Trade and Consumer Protection 
Craig Roesler, Department of Natural Resources 
Frank Koshere, Department of Natural Resources 
Ron Struss, UW-Extension 
Karen Rahmeier, Department of Natural Resources 
Richard Wedepohl, Department of Natural Resources 

Publications Coordinator 

Sabrina D . Charney, DNR Nonpoint Source and Land Management Section 

Graphics/Maps 

BIM/GEO Services Section, DNR 

Word Processing 
Document Design and Support Staff, DNR 
Rebecca lerace, DNR Water Resources Management 

Additional Contributors 

In addition to the people listed on the inside front cover, the author and principal contributors 
would like to acknowledge the contributions of the following people: 

Ken Baun, DNR Nonpoint Source & Land Management Section 
Cindy Hoffland, DNR Bureau of Community Assistance 
Laura Chern, DNR Groundwater Management Section 
Jeff Timmons, County Conservationist 
Carl Lindquist, Project Manager (February 1993 - May 1994) 
Roxann Radke, Watershed Technician 
Pat Schmidt, Watershed Data Manager 
Kay Fandel - Wetlands Specialist 

iii 



Balsam Branch Citizens Advisory Committee 

Jack and Ann Goodwin- Antler Lake Association 
Jerry Kafka - Balsam Lake P & R District 
Howard Seim - Balsam Lake Homeowners Association 
Jean Adamson- Deer Lake Improvement Association 
Sherm Gardner - Half Moon Lake Association 
David Christenson - Agriculture 
Darrel Alen - Agriculture 
Richard Larson - Agriculture 
Bruce Christensen - Agriculture 
Jerry Handlos - County Board Chairman, Agriculture 
Steven Johnson- Other Environmental Organizations 
Connie Sheffield - Loveless Lake 
David Butler - Half Moon Lake P & R District 
Lester Swanson - Deer Lake Association 
David Berglund - Agriculture 
Jay Bergstrand - Interested Citizen 
Kent Bank - Half Moon Lake P & R District 
Brian Marier - Lake Wapogasset/Bear Trap Association 
Allen Dornfeld - Balsam Lake P & R District 
Jim Earl- Lake Wapogasset/Bear Trap (1993) 
George Vollert- County Board, Agriculture (1993) 

iv 



State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES 

George E. Meyer 
Secretary 

July 14, 1995 

Mr. Gerald Handlos, Chairman 
100 Polk County Plaza 
Balsam Lake, WI 54810 

~ De~ Handlos: 

101 South Web•ter Street 
Box 7921 

Madison, Wisconsin 53707 
TELEPHONE 608-266·262 1 

TELEFAX 608-267-3579 
TDD 608·267·6897 

IN REPLY REFER TO: 3200 

I am pleased to approve the Balsam Branch Priority Watershed Management Plan prepared through the 
Wisconsin Nonpoint Source Pollution Abatement Program. This plan meets the intent and conditions of 
s. 144.25, Wisconsin Statutes, and chapter NR120 Wisconsin Administrative Code. The plan went before 
the Land and Water Conservation Board on June 6, 1995, and was unanimously approved at that time. 
I am also approving this plan as an amendment to the St. Croix River Areawide Water Quality 
Management Plan. 

I would like to express the Department's appreciation to the Land Conservation Department staff that 
participated in preparing this plan. We look forward to assisting the county and other units of 
government in the watershed in the implementation of the Balsam Branch Priority Watershed Management 
Plan. 

w:\corespdc\handlos.ltr 

cc: Alan Tracy - DA TCP 
Jim Bradley - L WCB 
Jeff T~mmons -Polk Co. LCD 
Cheryl Clemmons Bursik - Polk Co. LCD 
Walter Lee- Polk Co. LCC Chainnan 
Ted Smith - NWD 
Jane Malischke- NWD 
Lynn Hess- DATCP 
Cindy Hoffland - CA/8 

---,_ 



STATE OF WISCONSIN) 
) ss 

COUNTY OF POLK ) 

OFFICE OF 

Polk County Clerk 
SHARON SOllEBEL 

Courthouse 
Balsam Lake, Wisconsin 54810 

I, Sharon Schiebel, County Clerk for Polk County do hereby certify 

that the attached is a true and correc: copy of Resolution No. 56-95 

which was adopted by the ?0lk County Board of Supervisors on 

_H_a~y_l_:6 _______ , 19 9 5 • 

Sharon Schi~:l..:u'l 

County Clerk: 



5~- 9S 

RESOLUTION APPROVING THE BALSAM BRANCH 

PRIORITY WATERSHED PROJECT PLAN 

WHEREAS, the Polk county Land Conservation Department is 

required to developed a watershed project plan, 

WHEREAS, the watershed plan has been completed and approved 

by the Land Conservation Committee, 

NOW THEREFORE, BE IT RESOLVED that the Polk County Board of 

Supervisors approve the Balsam Branch Priority Watershed Project 

Plan. 

Submitted at the request of the Polk county 
Land Conservation Committee. 

APPROVED AS TO FORM~,.t.,.;f-j:~ 
Robert Hache~nsel 



TABLE OF CONTENTS 

Watershed Plan Organization Information 

Watershed Plan Credits . 

TABLE OF CONTENTS 
List of Tables . 
List of Maps . . . 
List of Figures .. 
List of Appendices 

SUMMARY 

CHAPTER ONE 
Introduction, Purpose and Legal Status . ......... ... ...... . 

Wisconsin Nonpoint Source Water Pollution Abatement Program 
Priority Watershed Project Planning and Implementation Phases . 
Legal Status of the Nonpoint Source Control Plan . 
Plan Organization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

CHAPTER TWO 
General Watershed Characteristics 

Location ... . .... . 
Cultural Features ..... . 

Civil Divisions .. . 
Population Size and Distribution 
Land Uses .. . . . ... ... .. . . 
Municipal and Industrial Point Sources of Water Pollution 
Sanitary Sewer Service . 
Water Supply Service .. 

Natural Resource Features .. . . 
Climate and Precipitation 
Topography 

Geology .......... . 
Soils ....... . 

Surface Water Resources 
Streams . 
Lakes ...... . 

Wetlands ... . .... . 
Groundwater Resources 

XI 

Inside Front Cover 

iii 

XI 

XV 

XVI 

XVI 

XVI 

17 
17 
18 
19 
19 

23 
23 
23 
23 
23 
25 
28 
28 
29 
29 
29 
29 
30 
30 
31 
31 
31 
32 
32 



Archaeological Sites: Coordination with State and Federal Historic 
Preservation Laws 0 0 0 0 0 0 0 0 

Endangered and Threatened Resources 0 0 

Rare Species 0 

Natural Areas 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CHAPTER THREE 
Water Quality Conditions, Objectives, and Nonpoint Sources 

Introduction 0 0 0 • • • • • • •• • • •• 0 • 0 0 ••• 

Major Nonpoint Source Pollutants . . 0 • • 0 • • •• • 

Water Quality Conditions, Uses, and Objectives 
Lakes .. 
Streams . 0 0 

Wetlands 0 0 0 

Groundwater 
Goals and Objectives 

Results of Nonpoint Source Inventories 
Upland Sediment . 0 • • 0 •• 0 • • 0 0 •• • 

Streambank and Shoreline Erosion . 0 0 • • 0 

Animal Lot and Winter Spread Manure Runoff . 
Residential and Urban Nonpoint Sources 

Subwatershed Discussions . 0 0 0 •• 

Antler Lake Subwatershed 
Balsam Lake Subwatershed 0 

Deer Lake Subwatershed 0 0 

Half Moon Lake Subwatershed 0 

Long Lake Subwatershed . 0 • •• 

Loveless Lake Subwatershed . 0 • 0 0 • 0 

Rice Lake Subwatershed 0 0 • • • 0 ••• 

Wapogasset/Bear Trap Lake Subwatershed 0 

Wapogasset Branch Subwatershed 0 0 0 • 0 0 • 

Other Potential Sources of Water Pollution . . ... 
Municipal Wastewater Treatment Facilities 
Septage and Holding Tank Waste Disposal 
Failing Septic Systems 0 

Land Disposal Facilities 0 

Other Contaminated Sites 

CHAPTER FOUR 
Recommended Management Actions: 
Control Needs and Eligibility for Cost-share Funding . 

Introduction 0 • 0 • 0 0 0 0 0 0 0 0 0 0 0 • 0 

Phosphorus Reduction 0 0 0 0 0 0 0 

Groundwater Protection Strategy 
Aquatic Habitat Improvement 

XII 

34 
35 
35 
36 

37 
37 
37 
38 
38 
38 
38 
39 
39 
46 
46 
47 
47 
48 
49 
49 
51 
54 
57 
59 
60 
61 
64 
67 
67 
67 
68 
68 
68 
69 

71 
71 
71 
72 
72 



Management Categories for Cost Share Practices ....... . 
Criteria for Eligibility and Management Category Designation 

Croplands And Other Upland Sediment Sources 
Upland Erosion Standards 
Gully Erosion .......... . 
Animal Lot Runoff ..... .. . 
Internally Drained Animal Lots 
Nutrient and Pest Management 
Manure Storage ......... . 
Animal Waste Storage Facility Abandonment . 
Milk Center Waste . . . . . . . . . . .... 
Streambank and Lake Shoreline Erosion 
Urban Structural Practices .... . 
Wetland Restoration/Creation .. . 
Prevention of Wetland Degradation 
Land Easements . . . . . . . . . . 
In-Lake Nonpoint Source Control 

Ordinances . . . . . . . . . . . . . . . . . . 
Animal Waste Storage Ordinance 
Construction Site Erosion Control Ordinance 
Options for Erosion Control Regulation . . . 
Road and Bridge Construction Erosion Control .. 
Land Use and Stormwater Management Planning 

CHAPTER FIVE 
Local Government' s Implementation Program 

Introduction ............... . 
Project Participants: Roles and Responsibilities 
Other Responsibilities ............... . 
Natural Resource Conservation Service (NRCS) 
University of Wisconsin Extension (UWEX) 
Farm Service Agency (FSA) . ... . ...... . 

Agricultural Best Management Practices (BMPs) . .. . 
BMPs Eligible For Cost-Sharing And Their Rates 
Alternative Best Management Practices 

Cost-Share Budget .. ...... . . .. ...... . 
Cost Containment ... .. ..... ........ .. . 
Cost-Share Agreement Rei mbursement Procedures . 

Nonpoint Source Grant Agreement and Administration 
Cost Share Agreement and Administration .... . 
Local Assistance Grant Agreement Administration 

Budget and Staffing Needs .. ... .. ....... . ... . . . 
Implementation Schedule ..................... . 

Grant Disbursement and Project Management Schedule . 
Involvement of Other Programs . . . ........... . 

XI I I 

72 
73 
73 
74 
75 
75 
77 
78 
79 
79 
80 
80 
83 
83 
84 
84 
86 
86 
86 
87 
87 
88 
89 

91 
91 
92 
94 
95 
95 
95 
95 
95 

101 
103 
105 
106 
106 
106 
110 
110 
113 
113 
114 



Coordination With State and Federal Conservation Compliance 
Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114 

CHAPTER SIX 
Information and Education Strategy 

Implementation Team 
Strategy .. 
Evaluation .. 

CHAPTER SEVEN 
Integrated Resource Management 
Introduction . . . . . . . . . . .. . 

Fisheries . . ... .. . 
Wetland Restoration . . . ... . 
Stewardship Program ...... . 
Endangered and Threatened Species Sites . . 
Cultural Resources . . . . . . ... . . . ... . 
Coordination with State and Federal Conservation Compliance Programs ... . 
Coordination with Lake Management Districts . . . . . . . . . ... . 
Coordination with Lake Associations . . . . . . . . . . . . . . . . .... . . 
State Lake Planning and Lake Protection Grant Programs . . . ........ . 
Aquatic Plant Management Program . . . . . . . . . . . . . .... . 
Coordination with Other Organizations and Activities ........... . 

CHAPTER EIGHT 
Project Evaluation . 

Introduction 
Administrative Review 
Pollutant Reduction Evaluation . 

Purpose .... .. ... . .... . .. . 
Cropland Sediment Sources ..... . 
Animal Lot Nutrient Runoff . . . 
Nutrient Management Planning 
Gully Erosion ........... . 
Streambanks and Shorelines . 
Construction Sites 

Evaluation Monitoring ........ . 

XIV 

115 
116 
116 
120 

121 
121 
121 
121 
122 
122 
122 
122 
122 
123 
123 
124 
124 

125 
125 
125 
127 
127 
127 
127 
128 
128 
128 
128 
i28 



Table S-1. 
Table S-2. 
Table S-3. 
Table S-4. 
Table S-5. 

Table 2-1. 
Table 2-2. 
Table 3-1. 
Table 3-2. 
Table 3-3a. 

Table 3-3b. 

Table 3-4. 

Table 4-1. 
Table 4-2. 
Table 4-3. 

Table 4-4. 
Table 4-5. 

Table 4-6. 
Table 4-7. 
Table 5-1. 
Table 5-2. 
Table 5-3. 
Table 5-4. 
Table 5-5. 

List of Tables 

Summary of Land Uses in the Balsam Branch Watershed1 
• • • • • • • • • • 4 

State Cost-Share Rates for Best Management Practices1 
• • • • • • • • • • • • 9 

Practices Using a Flat Rate for State Cost-Share Funding . . . . . . . . . 10 
Streambank and Shoreline Eligibility Criteria . . . . . . . . . . . . . . . . . . 12 
Total Project Cost and Grant Disbursement Schedule at 75 percent 
Landowner Participation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
Permanent Lakeshore Residences in the Balsam Branch Watershed . . . . . 24 
Summary of Land Uses in the Balsam Branch Watershed1 

• • • • • • • • • • 25 
Summary of Lakes in the Balsam Branch Watershed . . . . . . . . . . . . . 42 
Summary of Streams in the Balsam Branch Watershed . . . . . . . . . . . . 43 
Lake Shoreline Inventory Results: Balsam Branch Watershed Shoreline 
Erosion and Habitat Degraded . . . . . . . . . . . . . . . . . . . . . . . . . . 44 
Streambank Inventory Results: Balsam Branch Watershed Streambank 
Erosion and Habitat Degraded . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
Barnyard Inventory Results: Balsam Branch Watershed Barnyards 
Draining to Surface Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
Upland Sediment Erosion Eligibility Criteria . . . . . . . . . . . . . . . . . . 75 
Animal Lot Runoff Eligibility Criteria - Balsam Branch Watershed . . . . . 76 
Barnyards that Drain to Surface Water Targeted for Runoff Control by 
Subwatershed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 
Manure Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 
Streambank/Shoreline Eligibility Criteria for the Balsam Branch 
Watershed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 
Streambank Erosion Inventory for the Balsam Branch Watershed . . . . . . 82 
Lakeshore Erosion Inventory for the Balsam Branch Watershed . . . . . . . 82 
State Cost-Share Rates for Best Management Practices1 

• • • • • • • • • • • • 97 
Practices Using a Flat Rate for State Cost-Share Funding . . . . . . . . . . 98 
Cost-share Budget Needs for Best Management Practices .. . .. . ... . . 104 
Estimated County LCD Staff Needs for Project Implementation .... .. . 112 
Polk County Total Project Cost and Grant Disbursement Schedule at 
75 percent Landowner Participation ..... ... .. .. . . ......... 113 

XV 



Map S-1. 
Map 1-1. 
Map 2-1. 
Map 3-1 . 
Map 3-2. 
Map 3-3. 
Map 3-4. 
Map 3-5. 
Map 3-6. 

List of Maps 

Balsam Branch Watershed Map . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Location of the Balsam Branch Watershed in the St. Croix River Basin . . 21 
Balsam Branch Watershed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
Potentially Altered Wetlands . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 
Half Moon Lake and Antler Lake Subwatershed . . . . . . . . . . . . . . . . 50 
Balsam Lake Subwatershed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 
Long Lake, Loveless Lake and Deer Lake Subwatersheds . . . . . . . . . . 56 
Rice Lake Subwatershed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 
Wapogasset Lake and Wapogasset Branch Subwatersheds . . . . . . . . . . 65 

List of Figures 

Figure 2-1. Groundwater Schematic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 

List of Appendices 

APPENDIX A 
Watershed Planning Methods ........... . ... .. . . .. ........ . ... . .. A-I 
APPENDIX B 
1995 Education Plan . . ......... .. . ... ...... . .... . .. . . . . ...... B-1 
APPENDIX C 
Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-1 

XVI 



SUMMARY 

Introduction 

The Balsam Branch Priority Watershed Project plan examines the sources of nonpoint 
pollution in the watershed and guides the implementation of pollution control measures. The 
goal of the plan is to protect, maintain, and enhance the aquatic ecosystem of the watershed. 
The control measures are designed to meet this goal. 

Sources of nonpoint pollution found in this watershed include: cropland, streambanks, 
gullies, construction sites, livestock manure, lakeshore property, urban land, and septic 
systems. These sources contribute sediment, nutrients, toxins, and organic matter to the 
water. The purpose of this project is to reduce the amount of pollutants originating from 
these sources, thereby reducing the amount of pollution reaching surface water and 
groundwater in the project area. 

The major land use in the watershed is agriculture. Therefore, agricultural runoff is a 
significant concern. However, most of the lake shoreline is developed, and as seasonal 
homes are converted to permanent homes, pollutants from residential sources will increase. 
Village residents also contribute their share of pollution through stormwater runoff that 
drains to a stream or lake. Some residents of the watershed have already adopted best 
management practices (BMPs), such as conservation tillage and lakeshore buffer strips, that 
protect water quality. However, for the watershed project to be successful, many more 
residen(s and visitors to the watershed will need to mindful of such practices. 

This plan was prepared by the Polk County Land Conservation Department (LCD), the 
Wisconsin Department of Natural Resources (DNR), and the Department of Agriculture, 
Trade, and Consumer Protection (DATCP). The DNR selected the Balsam Branch 
Watershed as a priority watershed project through the Wisconsin Nonpoint Source Water 
Pollution Abatement Program in 1992. It joined approximately 60 similar watershed 
projects statewide in which nonpoint source control measures are being planned and 
implemented. The Nonpoint Source Water Pollution Abatement Program was created in 1978 
by the Wisconsin State Legislature. The program provides financial and technical assistance 
to landowners and local governments to reduce nonpoint source pollution. 

The project is administered on the state level by the DNR and DATCP. The Polk County 
Land Conservation Department will administer the project on the local level with assistance 
from the University of Wisconsin-Extension and the Natural Resources Conservation Service 
(U.S . Department of Agriculture). 
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General Watershed Characteristics 

The Balsam Branch Watershed drains approximately 110 square miles of land in Polk County 
in Northwestern Wisconsin. The watershed is part of the St. Croix River Basin. The 
watershed drains to the St. Croix River by way of the Apple River. The Balsam Branch 
Watershed is divided into 9 smaller drainage areas, called subwatersheds, for this planning 
effort. 

Subwatersheds in the Balsam Branch Watershed 
Antler Lake 
Balsam Lake 
Deer Lake 
Half Moon Lake 
Long Lake 
Loveless Lake 
Rice Lake 
Wapogasset Branch 
Wapogasset Lake 

Land use in the watershed, as shown in Table S-1, is mainly agricultural and is used 
primarily for growing crops. The watershed population of approximately 5,400 permanent 
residents is growing at a moderate rate. The watershed population nearly triples during the 
summer months when seasonal homes along the major lakes are occupied. 

Water Quality 

The Balsam Branch Watershed contains several high value recreational lakes that are 
developed with lakeshore homes, parks, and resorts . The watershed's proximity to the Twin 
Cities (Minneapolis - St. Paul, Minnesota) makes it a target for continued development and 
urbanization pressure. Lake fertility ranges from mesotrophic to highly eutrophic. 
Mesotrophic lakes have moderate nutrient levels and productivity, while eutrophic lakes have 
higher nutrient levels and are very productive with high concentrations of aquatic plants and 
algae. As plants and algae die back, the deeper waters of highly eutrophic lakes become 
depleted of oxygen and cold-water fish may die. The streams of the watershed are mostly 
tributary to one of the lakes. Streams in this watershed are low gradient and have large 
areas of associated wetlands. There do not appear to be many widespread nonpoint source 
related problems on these streams, however, there are site specific problems which can be 
addressed through this project. Runoff from eroding croplands and livestock operations is 
the major source of nonpoint pollution in the watershed. 
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Table S-1. Summary of Land Uses in the Balsam Branch Watershed1 

Land Uses Acres 

Agricultural 32,340 

pasture 1605 

cropland 30,735 

Farmstead 1350 

Lakes2 5408 

Woodland 11,141 

Residential 5371 

Wetland 11,570 

1 Land use estimates are based on a partial inventory of the watershed. 
2 Total acres of the seven largest watershed lakes. 

Groundwater Quality 

Percent 

48 

(2) 

(46) 

2 

8 

17 

8 

17 

An assessment of groundwater quality was completed by sampling private wells for nitrate 
and triazine. Results show that of the well samples collected, 11 percent had nitrate levels 
over the enforcement standard (health advisory level) of 10 milligrams per liter. At this 
level it is recommended that infants not consume the water because the nitrate interferes with 
the ability of the blood to carry oxygen. High levels of nitrates may also be an indication 
that other contaminants are present in the drinking water. High nitrate concentrations have 
also been linked to spontaneous abortions in livestock. The most likely sources of nitrates in 
the groundwater in this watershed are manure handling practices, poorly designed manure 
storage systems, nitrogen fertilizers applied to croplands, and failing septic systems. 

None of the samples collected had triazine levels over 3.0 micrograms per liter (J.I-g/L), 
which is the enforcement standard for atrazine plus its breakdown components. Triazines are 
a family of herbicides which indicate groundwater contamination. Six percent of the samples 
collected had triazine levels between 0.3 and 3.0 J.l-g/L. 
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Sources of Water Pollution 

The Polk County LCD collected data on agricultural lands, residential lands, barnyards, 
manure storage sites, construction sites, and streambanks in the watershed to estimate the 
pollutant potentials of these nonpoint sources. 

The results of the investigations of nonpoint sources are summarized below: 

Barnyard Runoff Inventory Results 

• 98 barnyards were assessed. 
• These barnyards were found to contribute 3787 pounds of phosphorus to surface 

waters annually. 

Streambank Erosion Inventory Results 

• 88 stream miles were inventoried. 
• 138 tons of sediment reach streams from eroding sites. 
• 18 percent of the streambanks were degraded from trampling or erosion. 

Shoreline Erosion Inventory Results 

• 63 miles of lake shoreline were inventoried. 
• 15 percent of lake shoreline was found to have either severe, moderate, or mild 

erosion or trampled banks. 
• 50 tons of sediment are delivered to lakes annually from their banks. 

Upland Sediment Inventory Results 

Approximately 30 percent of the watershed was inventoried for land use and cropland 
erosion. A computer model will be used to estimate decreases in sediment and 
phosphorus delivery from the implementation of management practices. 

Wetland Inventory Results 

The DNR located 150-200 altered wetlands in the watershed that are potential 
restoration sites. These wetlands have been altered by drainage, grazing, or cropping-. 

Lakeshore Soil Sampling 

Soil samples were analyzed from 25 randomly selected lakeshore homes. More than 
half of the lawns showed excessive amounts of phosphorus in the soil. 
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Construction Sites 

There are approximately 35 new homes constructed in the watershed each year. 

Pollutant Reduction Goals 

The Balsam Branch Priority Watershed Project plan examines the sources of nonpoint 
pollution in the watershed and guides the implementation of pollution control measures. The 
goal of the plan is to protect, maintain, and enhance the aquatic ecosystem of the watershed. 
The control measures are designed to meet this goal. 

The general objectives for the watershed are: 

Nutrient Reduction 
Sedimentation and Erosion Reduction 
Runoff Rate Reduction 
Restoration and Protection of Aquatic Habitat Including Wetlands 
In-lake Nutrient Management 
Groundwater Protection 

Strategies to Achieve Objectives 

An educational program will be implemented (see page 16) to encourage watershed residents 
and visitors to follow practices that protect water quality. Some of the practices (primarily 
agricultural practices) will be cost shared with state funds. 

• Phosphorus Reduction Strategy 

The Balsam Branch Priority Watershed Water Resource Appraisal Report (Koshere, 1994) 
indicates that the control of phosphorus from agricultural runoff is critical to the success of 
this project. Runoff from barnyards and fields spread with manure and/or commercial 
fertilizer carries phosphorus, and phosphorus attaches to soil particles eroded from fields. 
Other key contributors of phosphorus in the watershed include lakeshore residences, Rice 
Lake (a degraded lake that is a net source of phosphorus), and stormwater runoff from 
villages. While reduction of sediment from all sources is desired, phosphorus reduction is_ 
the primary objective of the project. 

Cost share practices are available to control phosphorus from the following sources: 

Cropland Erosion and Nutrient Runoff 
Barnyards and Manure Storage 
Milk House Waste 
Gullies 

6 



Wetland restoration and easements for wetland protection and restoration are also available. 
In-lake sediment treatment may be used to tie up phosphorus. 

Structures will be considered to treat stormwater run off from the village of Milltown. 

Construction site erosion control may be implemented county-wide or just in the shoreland 
area, to limit sediment and therefore phosphorus entering surface water . 

Groundwater Protection Strategy 

The following cost share practices will be promoted to protect groundwater in the watershed: 

Barnyards on Internally Drained Animal Lots 
Manure Pit Abandonment 
Nutrient and Pest Management (includes internally drained areas). 

Aquatic Habitat bnprovement (Includes Wetlands) 

The following cost share practices will be promoted to protect and improve aquatic habitat in 
the watershed: 

Wetland Restoration 
Streambank and Shoreline Erosion Control 
Riparian Fencing where Trampling Occurs 
Livestock Exclusion from Wetlands 
Upland Sediment Control. 

Easements will be available for protection of existing wetlands and for wetland restoration. 

Management Actions 

Management actions are described in terms of best management practices (BMPs) that are 
needed to control nonpoint sources to the pollutant levels described above. Cost-share funds 
for installing pollutant control measures will be targeted at operations which contribute the 
greatest amounts of pollutants. Cost-share funds will be available through the Wisconsin 
Nonpoint Source Water Pollution Abatement Program for certain BMPs. As shown in 
Table S-2, cost-share rates range from 50 to 70 percent. 

The Polk County Land Conservation Department will contact all landowners who are eligible 
to receive cost-share funds during the project's implementation. All Category I sources of 
nonpoint pollutants must be controlled if a landowner wishes to participate in any aspect of 
the program. Category I represents the level of pollution control needed to achieve water 
quality goals in the watershed. Nonpoint sources in Category II contribute less of the 
pollutant load than those in Category I. They are included in cost sharing eligibility to 
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further insure that water quality goals are met. Controlling sources in this category is not 
mandatory for a landowner to be funded for controlling other sources. 

The Polk County Land Conservation Department will assist landowners in applying BMPs. 
Practices range from alterations in farm management (such as changes in manure-spreading 
and crop rotations) to engineered structures (such as diversions, sediment basins, and manure 
storage facilities), and are tailored to specific landowner situations. Participation in the 
program is voluntary. 

The following is a brief list of critical nonpoint pollutant sources, project eligibility criteria, 
BMP cost share rates, and participation requirements for the project. 

Croplands 

Category 1: 

Category 2: 

All agricultural lands with a soil loss greater than "T" the tolerable soil loss 
(3-5 tons per acre annually in Polk County depending on soil type) will be 
classified as Category 1 for cost sharing and must be brought down below 
"T" on a farm by farm basis. This involves an estimated 3000 acres of 
cropland. If 75% of the landowners in this category participate in the 
program, a 17% reduction of sediment and phosphorus from cropland is 
projected. 

Fields delivering greater than . 3 tons of sediment per acre per year to 
surface water, but have soil erosion less than T will be category 2. A 
combination of management practices to reduce soil erosion and structures 
to capture sediment will be used on these fields. Approximately 1000 ac 
would receive treatment to reduce sediment and phosphorus delivery by 
11 % for a total of 28% reduction. 

The BMPs for croplands include conservation tillage, no-till, changes in crop rotations , and 
agricultural sediment basins. They emphasize both improving soil management and 
controlling pollutants. Table S-2 and S-3 show the eligible practices and cost-share rates. 

Gullies 

Category I: Gullies are Category I if the following conditions are met: 
1) are at least 3 feet deep, 
2) have bare soils and active erosion, 
3) have direct connection with surface water via channelized flow, 
4) allow reasonable access for machinery. 

Category II: Gullies are Category II if conditions 1, 2, and 4 are met. 
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Table S-2. State Cost-Share Rates for Best Management Practices1 

BEST MANAGEl\ffiNT PRACTICE STATE COST SHARE RATE 

Field Diversions and Terraces 70% 

Grassed Waterways 70% 

Critical Area Stabilization 70% 2 

Shoreline Buffers 70% 2 

Wetland Restoration 70% 2 

Shoreline and Streambank Stabilization 70% 2 

Grade Stabilization Structures 70% 2 

Agricultural Sediment Basins 70% 2 

Barnyard Runoff Management 70% 

Animal Lot Relocation 70% 

Manure Storage Facilities 70%/50% 3 

Livestock Exclusion from Woodlots 50% 

Nutrient and Pesticide Management 50% 4 

Animal Waste Storage System Abandonment 70% 

Intensive Grazing Management 50% 

Milking Center Waste Control 70% 

Cattle Mounds 70% 

Lake Sediment Treatment 70% 

Urban Related Activities 50-70% 

1 Table S-3 shows BMPs cost shared at a flat rate. 
2 Easements may be entered into with landowners in conjunction with these BMPs. See Chapter 4 for an explanation of where easements 

may apply . 
1 Maximum cost share amount is $35,000 for manure storage. The cost share rate is 70% for the first $20,000 costs, and 50% for the 

remaining costs. 
• Spill control basins have a state cost share rate of 70%. 
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Table S-3. Practices Using a Flat Rate for State Cost-Share Funding 

BEST MANAGEMENT PRACTICE 

Contour Fanning 

Contour Stripcropping 

Reduced Tillage 

Reduced Tillage 

Cover and Green Manure Crop 

1 Wildlife habitat restoration components of this practice are cost-shared at 70%. 
2 $45 per acre over 3 years for reduced tillage on continuous row croplands. 
3 $15 per acre for one year only for reduced tillage on crop rotations involving bay . 

FLAT RATE 

$6.00/ac 1 

$12.00/ac 1 

$45.00/ac 2 

$15 .00/ac 3 

$25.00 per acre 4 

• Cost sharing is available for up to three years if fields otherwise would contribute to degraded water quality. 

Animal Lots 

Category 1: 

Category II: 

Barnyards that contribute over 60 pounds of phosphorus to surface waters 
per year. Twenty eight of the 98 barnyards inventoried are considered 
Category I barnyards. Most ofthe Category I barnyards are in the Balsam 
Lake and Wapogasset Lake subwatersheds. 

Barnyards that contribute between 30 and 60 pounds of phosphorus to 
surface waters per year. Seventeen of the 98 barnyards inventoried are in 
this category. 

Manure collected from a barnyard cost shared under this program must be spread according 
to a nutrient management plan. 

Nutrient Management Planning/Manure Spreading 

All landowners in the watershed will be eligible for nutrient management planning. A 
nutrient management plan may identify the need for winter storage of manure because of 
limitations of winter spreading on steep slopes and spreading on fields near water. 

Manure Storage 

A nutrient management evaluation will be used to determine eligibility for manure storage. 
An operation is eligible for animal waste storage if the evaluation demonstrates that map.ure 
cannot be feasibly managed during periods of snow covered, frozen, and saturated conditions 
without the installation of storage. It is estimated that 60 operators in the watershed will be 
eligible for this cost share practice. 
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Manure collected in a manure storage facility cost shared under this program must be spread 
according to a nutrient management plan and must not be winter spread. 

Manure Storage Facility Abandonment 

Malfunctioning animal waste storage facilities as defined in Polk County Manure Storage 
Ordinance (in draft form as of April 1995) will be eligible for cost sharing. 

A fann is eligible for a new manure pit under the criteria described above for manure 
storage. A farm may also be eligible for cost sharing for a new manure pit if the fann is 
designed to collect and handle liquid manure but standard eligibility requirements are not 
met. This group is included to encourage proper abandonment of malfunctioning manure 
pits. 

Milk Center Waste 

Milk centers will be eligible for cost sharing for systems to treat waste when surface water 
contamination from a milking center is likely. Potential for surface water contamination 
from a milking center would normally be examined during design work for a barnyard or 
manure storage facility or as a result of a complaint to the Land Conservation Department or 
DNR. 
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Streambanks and Lake Shoreline 

Table S-4. Streambank and Shoreline Eligibility Criteria 

Management 
Category Criteria 

Erosion Rates 

I SEVERE EROSION: > 0.5 feet per year 

II MODERATE EROSION: 0.1 to 0.5 feet per year 

Ill MILD EROSION: 0.05 to 0.1 feet per year 

Severity of Trampling 

I Adequate sod cover not maintained 

II Evidence of trampling 

Sources: Polk County LCD. DNR and DATCP 

Most of the streambank eligible for cost sharing for stabilization is trampled. There are only 
a few sites in the watershed where erosion of streambank or lakeshore is classified as 
moderate or severe. Table S-4 shows the eligibility criteria for streambank and shoreline. 

Wetland Restoration 

All landowners iJ?. the watershed will be eligible for restoration of drained or altered 
wetlands. 

Wetland Protection 

The watershed will support easements for wetland protection. The project will also examine 
existing regulations that protect wetlands, and provide technical review anc,l support. 
Controlling sources of upland erosion will also protect wetlands. 
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Land Easements 

Nonpoint source program funds may be used to purchase land easements in order to support 
specified best management practices. These practices include: 

Shoreline Buffers 
Critical Area Stabilization 
Wetland Restoration, Creation, or Protection 
Agricultural Sediment Basins 

Urban Structural Practices 

Urban structural practices are an eligible cost share item. Options for urban structural 
practices for the village of Milltown, the village of Balsam Lake, and other developed areas 
will be evaluated by the DNR district Nonpoint Source Coordinator. 

In-Lake Nonpoint Source Control 

Nutrient inactivation is an eligible treatment to reduce internal cycling of phosphorus from 
bottom sediments, thereby improving water quality conditions in lakes in the watershed. 

Land Use and Stormwater Management Planning 

Local governments are eligible for funding for the development of a land management plan 
to protect surface water quality, groundwater, and wetlands in the watershed. 

Funds Needed for Cost Sharing, Staffing, and 
Educational Activities· 

Grants will be awarded to Polk County by the DNR for cost sharing, staff support, and 
educational activities. Table S-5 includes estimates of the financial assistance needed to 
implement needed nonpoint source controls in the Balsam Branch Watershed, assuming a 
75 percent participation rate of eligible landowners. 
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Project Implementation 

Project implementation is scheduled to begin in 1995. Participants can sign cost share 
agreements during the first five years of implementation. There is a five-year period for 
practice installation. The installation of BMPs can usually begin as soon as a landowner has 
signed a cost-share agreement with the Polk County Land Conservation Department. 

Table S-5. Total Project Cost and Grant Disbursement Schedule at 75 percent 
Landowner Participation 

Project Year 

Item 1 2-5 6-10 total 

Cost -Share Funds: Practices $100,000 $1,534,323 $1,917,904 $3,552,227 

Cost -Share Funds: Easements $13,500 $54,000 $67,500 135,000 

Local Assistance Staff Support1 $138,320 $553 ,280 $673,400 1,365,000 

Information/Education: Direct $4,500 $18,000 $15,000 37,500 

Other Direct: (travel, supplies, $15,808 $63,232 $76,960 156,000 
etc.) 

Engineering Assistance1 $5000 $20,000 $25,000 50,000 

Totals $277,128 $2,242,835 $2,775 ,764 $5 ,295 ,727 

'Local Assistance Staff Support includes staff time to perform engineering services. Some of this work may be contracted , decreasing 
the funds required for staff support and increasing the funds needed for engineering assistance. 

Additional staff may be requested if an erosion control ordinance is implemented. Support for in-lake controls and land use planning is 
not included in this estimate. 

Source: Wisconsin Department of Natural Resources, Wisconsin Department of Agriculture, Trade and Consumer Protection, and the 
Polk County Land Conservation Department 

Information and Education 

An information and education program will be conducted throughout the project period with 
the Polk County LCD having overall responsibility for the program. Univ~rsity of 
Wisconsin-Extension staff will provide assistance. This program will be most intensive 
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during the first five years of the project to encourage landowners to sign up for state cost 
sharing for pollution control. 

The objectives for the information and education program are as follows : 

1) Agricultural producers will minimize nutrient, sediment, and other polluting 
inputs from farming activities by adopting best management practices. 

2) Lakeshore residents will minimize phosphorus, sediment, and other polluting 
inputs from lakeshore property and septic systems. 

3) Village residents will minimize phosphorus, sediment, and other polluting 
inputs to stormwater systems. 

4) Landowners will protect and restore wetlands in the watershed. 

5) Watershed residents will understand the value of suiface and ground water 
resources and how to preserve them. 

6) Local government officials will make decisions that protect water quality. 

Activities will be targeted to accomplish specific objectives. Some of the activities planned 
include: 

• Personal one-on-one contacts with landowners. 

• Presentations, discussions, workshops, tours, and demonstration projects for 
farmers, lakeshore property owners, other watershed residents, and local 
government officials who must adopt new pollution control techniques. 

• Water quality newsletters or articles in existing newsletters or newspapers that 
will inform farmers, lakeshore property owners, village residents, local 
government officials, community groups, and concerned citizens about watershed 
activities, implementation processes, and pollution control methods. 

• Distribution of information through displays, brochures, and fact sheets 

• Educational activities and service projects to inform youth about water resource 
issues and help them develop a conservation ethic. 
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Project Evaluation and Monitoring 

The evaluation strategy for the project involves the collection, analysis, and reporting of 
infonnation so that progress may be tracked in three areas: 

1. Administrative: This category includes the progress in providing technical and 
financial assistance to eligible landowners, and carrying out education activities 
identified in the plan. The Polk County LCD will track progress in this area and 
report to the DNR and DATCP quarterly. 

2. Pollutant Reduction Levels: The Polk County LCD will calculate the reductions in 
nonpoint source pollutant loadings resulting from changes in land use practices and 
report to the DNR and DATCP at an annual review meeting. 

3. Water Resources: The DNR will monitor changes in water quality, habitat, and water 
resource characteristics periodically during the project and at the end of the project 
period. Selected sites may be chosen to monitor the effectiveness of BMPs in the 
watershed. 
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CHAPTER ONE 
Introduction, Purpose and Legal Status 

Wisconsin Nonpoint Source Water Pollution 
Abatement Program 

The Wisconsin State Legislature created the Wisconsin Nonpoint Source Water Pollution 
Abatement Program (NPS) in 1978. The goal of the NPS Program is to improve and protect 
the water quality of streams, lakes, wetlands, and groundwater by reducing pollutants from 
urban and rural nonpoint sources. The 110 square-mile Balsam Branch Watershed, located 
in Polk County, was designated a "priority watershed" in 1992. The primary objectives of 
this project are to reduce nonpoint source pollution loads to many of the major water bodies 
in the watershed such as Balsam Lake, Lake Wapogasset, and Deer Lake and to enhance and 
protect the water quality of the streams in the Balsam Branch Watershed. 

Nonpoint sources of pollution include eroding agricultural lands, streambanks, roadsides, and 
construction sites; runoff from field application of manure, fertilizers and pesticides; runoff 
from barnyards; and stonnwater runoff from villages. Pollutants from nonpoint sources are 
carried to the surface water or groundwater through the action of rainfall runoff, snow melt, 
and infiltration. 

The following is an overview of the NPS Program: 

• The DNR and DATCP administer the program which focuses on critical hydrologic 
units called priority watersheds. The program is implemented through priority 
watershed projects for which a plan is prepared. 

• Local units of government implement the watershed project. Water quality 
improvement is achieved through implementation of nonpoint source controls (best 
management practices or BMPs) and adoption of ordinances. Landowners, land 
renters, counties, cities, villages, towns, metropolitan sewage districts, sanitary 
districts, lake districts, and regional planning commissions are eligible to participate. 

• Technical assistance is provided to aid in the design of BMPs. State level cost-share 
assistance is available to help offset the cost of installing these practices. 

• Informational and educational activities are employed to encourage participation and 
implementation of BMPs that are not cost shared. 
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• The DNR and DATCP review the progress of the counties and other implementing 
units of government, and provide assistance throughout the ten-year project. The DNR 
monitors improvements in water quality resulting from control of nonpoint sources of 
pollution in the watershed. 

Priority Watershed Project Planning and 
Implementation Phases 

Planning Phase 

The planning phase of the project began in 1992 and included the following information­
gathering and evaluation steps: 

1. Determine the conditions and uses of groundwater, streams, and lakes. 

2 . Inventory types of land uses and severity of nonpoint sources impacting streams and 
lakes. 

3. Evaluate the types and severity of other factors which may be affecting water quality. 
Examples include discharges from municipal wastewater treatment plants and natural or 
endemic stream conditions. This step was accomplished through the integrated 
resource management planning efforts in the St. Croix River Basin. 

4. Determine levels of nonpoint source pollution control and measures necessary to 
improve and/ or protect water quality. 

5. Prepare and gain approval for a priority watershed plan documenting the above 
evaluations, implementation procedures, and costs. 

Implementation Phase 

The implementation phase begins following review of the priority watershed plan by the 
Balsam Branch Priority Watershed Citizens Advisory Committee and Project Team, a public 
hearing and approval by the DNR, the DATCP, and the Board of Supervisors for Polk 
County. This phase is characterized below: 

1. The DNR enters into local assistance agreements with local units of government with 
implementation responsibilities identified in the plan. These agreements provide funds 
necessary to maintain the resources and staff required for plan implementation. 

2 . In the rural portions of the watershed, the Polk County LCD will contact eligible 
landowners to determine their interest in voluntarily installing BMPs identified in the 
plan. 
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3. In the incorporated portions of the watershed, the DNR or its designee will contact 
local units of government to discuss actions to implement plan recommendations. 

4. For rural practices, the landowner and the county sign cost-share agreements outlining 
the practices, costs, cost-share amounts, and a schedule for installation of BMPs. All 
practices are scheduled for installation up to five years from the date the agreement is 
signed. The DNR and local units of government sign similar agreements for urban 
practices. 

Legal Status of the Nonpoint Source Control Plan 

The Balsam Branch Priority Watershed Plan was prepared under the authority of tne 
Wisconsin Nonpoint Source Water Pollution Abatement Program described in Section 144.25 
of the Wisconsin Statutes and Chapter NR 120 of the Wisconsin Administrative Code. It 
was prepared under the cooperative efforts of the DNR, DATCP, the Polk County LCD, 
local units of government, and the Balsam Branch Priority Watershed Citizens Advisory 
Committee. 

This plan is the basis for the DNR to enter into cost-share and local assistance grants and is 
used as a guide to implement measures to achieve desired water quality conditions. In the 
event that a discrepancy occurs between this plan and the statutes or the administrative rules, 
or if the statutes or rules change during implementation, the statutes and rules will supersede 
the plan. 

Plan Organization 

The remainder of this plan is divided into eight chapters. The contents of each chapter are 
described below: 

The Watershed Assessment 

Chapter Two. "Watershed Characteristics" is an overview of the cultural and natural 
resource features pertinent to planning and implementation efforts for the priority watershed 
project. 

Chapter Three. "Water Resource Conditions, Nonpoint Sources and Water Resource 
Objectives" characterizes the existing and potential biological and recreational uses of surface 
waters. The results of the nonpoint source inventories and evaluations and water resource 
objectives are discussed. 
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Chapter Four. "Nonpoint Source Pollution Control Strategy" identifies the level of urban 
and rural nonpoint source control needed to meet the water resource objectives and identifies 
the decision criteria and the nonpoint sources eligible for funding under the priority 
watershed project. 

Chapter Five. "Detailed Program for Implementation" describes the means in which the 
local units of government administer the project, and estimates a local assistance and 
management practice cost-share budget. 

Chapter Six. "Information and Education Program" describes techniques and activities for 
increasing awareness and understanding of water resources in the watershed, principles of 
nonpoint source pollution, best management practices, and the priority watershed project in 
general. 

Chapter Seven. "Integrated Resource Management Program" presents the strategy for 
involving DNR resource management programs (fisheries management, wildlife, etc.) in the 
nonpoint source pollution abatement efforts in the Balsam Branch Watershed. 

Chapter Eight. "Project Evaluation" discusses the means for assessing the amount of 
nonpoint source control gained through installation of best management practices. 
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Map 1 -1. Location of the Balsam Branch Watershed 
in the St. Croix River Basin 
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CHAPTER TWO 
General Watershed Characteristics 

Location 

The Balsam Branch Watershed is a 110 square-mile drainage basin located approximately 85 
miles northwest of Eau Claire in Polk County (See Map 2-1). The watershed is located in 
the center of Polk County and drains to the St. Croix River by way of the Apple River. 

The Balsam Branch Watershed has diverse topography. The western portion of the 
watershed around the villages of Centuria and Milltown is relatively flat with large plats of 
land generally used for agriculture. The eastern and central portion of the watershed is more 
wooded with gently rolling terrain. The watershed contains many lakes in a variety of sizes. 
Many of the lakes in the watershed are under increasing pressures from lakeshore 
development and recreational use. The Balsam Branch Creek flows from Balsam Lake and 
ends its flow at Lake Wapogasset. Wapogasset Branch flows from Lake W apogasset into the 
Apple River. 

The following is a brief overview of the watershed's cultural and natural resource features. 

Cultural Features 

Civil Divisions 

The Balsam Branch Watershed lies within Polk County. The villages of Balsam Lake, 
Milltown, and Centuria are included in the watershed. The townships of Balsam Lake, 
Garfield, Lincoln, Milltown, and St. Croix Falls make up the majority of the watershed. 
Small portions of Alden, Apple River, Black Brook, Georgetown, Eureka, and Luck 
Townships are also included in the watershed. The Balsam Lake and Half Moon Lake 
Protection and Rehabilitation Districts and Long Lake Sanitary District are also units of 
government in the watershed. 

Population Size and Distribution 

The Balsam Branch Watershed year round population is estimated to be about 5,400 persons. 
The watershed population nearly triples during the summer months when the numbers of 
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vacationers and lake residents are at peak levels. Most of the permanent and seasonal homes 
in the watershed are in rural unincorporated areas. The percentage of lakeshore homes that 
are permanent residences range from 6 percent on Loveless Lake to 39 percent on Lake 
Wapogasset (see Table 2-1). 

Table 2-1. Permanent Lakeshore Residences in the Balsam Branch Watershed 

Lake Total Residences Permanent % Residences 
Residences Permanent 

Antler Lake 1 36 6 16 

Balsam Lake 2 540 149 28 

Deer Lake 2 296 89 30 

Half Moon Lake 1 235 40 17 

Long Lake 1 228 82 36 

Loveless Lake 3 78 5 6 

Rice Lake 0 0 0 

W apogasset Lake 2 510 200 39 

1 Information taken from Polk County tall rolls. 
2 Information from lake association or district 1993-1994 directory. 
) Personal communication, Tim Vaugh, Organizer, Loveless Lake Association. January 1995 . 

Population is increasing in the watershed at a moderate rate. The townships that make up 
most of the watershed had an approximate 10 percent increase in population from 1980 to 
1990 and are projected to increase an additional 6 percent through the year 2000. The 
highest growth rate (18%) was in St. Croix Falls township in the western portion of the 
watershed. The villages of Balsam Lake, Centuria, and Milltown had a combined growth 
rate of approximately 8 percent over the same period, but little growth is expected in the 
villages through the tum of the century. 

Population forecasts suggest a slight slowing of population growth in the watershed. 
However, because of the proximity to the Twin Cities metropolitan area, continued growth of 
lakeshore development and demand on recreational resources in the watershed is expected. 
Because much of the lake shoreline in Polk County is already developed for residential use, 
this growth may come from small seasonal cottages being demolished or remodeled into 
permanent or larger homes. A recent population trend is an increase of people who work 
outside of Polk County, yet live and recreate within the county. 
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Land Uses 

Most of the land in the watershed is agricultural, and there are over 100 active farms. The 
trend in Polk County is toward fewer, larger farms. In the period from 1960 to 1990 the 
number of farms decreased by 35 percent while the average size of a fann increased from 
160 to 210 acres in the county . Farms in the watershed are generally from 40-160 acres, but 
many farmers rent and manage additional parcels of land. 

Most of the agricultural land is used to grow crops. Antler Lake is the only subwatershed 
where forest land is more prevalent than agricultural land. Land uses are summarized in 
Table 2-2. 

While agricultural land makes up the greatest percentage of land in the watershed, residential 
land has the highest total assessed valuation. In the period from 1980 to 1993, the assessed 
valuation of agricultural property decreased 63 percent while the value of residential land 
increased 48 percent in townships that make up most of the watershed . The total assessed 
valuation of property in the watershed is approximately $300 million. 

Residential land use is prevalent along the shores of Antler, Balsam, Half Moon, Deer, 
Long, Loveless , and Wapogasset Lakes. Lakeshore development has expanded rapidly in 
recent years in the watershed. Residential land, including the villages of Balsam Lake, 
Centuria, and Milltown, makes up about 8 percent of the watershed. 

Forest lands occupy 17 percent of the total acres in the watershed. Forest lands in Polk 
County have high environmental and recreational potential. The harvesting of timber for saw 
logs or pulp is common, and local timber markets have been improving in recent years. 

Table 2-2. Summary of Land Uses in the Balsam Branch Watershed1 

Land Uses Acres 

Agricultural 32,340 

pasture 1,605 

cropland 30,735 

Farmstead 1,350 

Lakes 2 5,408 

Woodland 11,141 

Residential 5,371 

Wetland 11,570 

' Land use estimates are based on a partial inventory of the watershed. 
2 Total acres of the seven largest watershed lakes. 
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The outdoor recreation industry has become the major economic force in the county. 
Fishing, canoeing, golfing, and camping are the main recreational activities in the summer, 
and skiing and snowmobiling are popular in the winter. 

Some of the major recreation centers in the watershed include: 

*Balsam Lake Village Park Campground and Picnic Area 

*Milltown Village Park 

*Sandy Beach Picnic Area 

*Balsam Lake/ Five Flags Golf Courses 

*Balsam Lake/ Centuria Gun Club 

*Kennedy Environmental Area 

*Ice Age Trail 

*Balsam Branch County Park 

*Balsam Branch Beach 

*Half Moon Beach 
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Municipal and Industrial Point Sources of Water Pollution 

Discharges of wastewater from permitted municipal sources (known as point sources of 
pollution) are generally controlled through permits that the Department of Natural Resources 
(DNR) issues under the Wisconsin Pollution Discharge Elimination System (WPDES). 
Milltown, Balsam Lake, and the Wapogasset-Bear Trap Lakes wastewater treatment plants 
are permitted to discharge into surrounding groundwater. The Centuria wastewater treatment 
plant is permitted to discharge exclusively into area surface waters. 
There is concern in the Balsam Lake community that a high rate of phosphorous loading to 
Rice Lake and "Little Balsam Bay" originates from the Milltown sewage treatment plant. 
From 1987-89 Rice Creek, which drains Rice Lake, carried 90 percent of the phosphorus 
received by Little Balsam Bay and 60 percent received by Balsam Lake as a whole. The 
phosphorus released from Rice Lake is largely due to historical discharges from the treatment 
plant and surrounding cropland. Phosphorus is released when phosphorus-rich sediments in 
the lake are stirred by the wind. Historically, wild rice and other aquatic plants prevented 
mixing of lake sediments, but decreased water quality contributed to the decline of wild rice 
in the lake. The Wisconsin Department of Natural Resources is currently working with the 
village of Milltown on a program to protect the Rice Lake Marsh area from future sewage 
discharge. However, other methods would be required to decrease the discharge from Rice 
Creek into Little Balsam Bay. 

There are several small solid waste disposal sites in the Balsam Branch Watershed. 
Milltown Township and the villages of Milltown, Balsam Lake, and Centuria each have small 
solid waste disposal sites of less than ten acres. They are no longer in use. 

Sanitary Sewer Service 

Sanitary sewer service is available only in incorporated portions and the area immediately 
surrounding Lake Wapogasset in the Balsam Branch Watershed. The village of Balsam Lake 
has a partial public water supply and sewage disposal system. Most of the lakeshore 
development in the Balsam Lake area does not have water or sewer service, including the 
northern portion of the village of Balsam Lake along the southwest shore of the lake. The 
villages of Milltown and Centuria have public sewer and water supply systems. Rural 
residents are usually scattered, and therefore, require individual wells and septic tanks. 

Homes in this. watershed that are not serviced by one of the municipal wastewater treatment 
plants listed above are serviced by private septic systems or holding tanks. Disposal of the 
solids (septage) accumulated in private systems is regulated by NR 113, Wisconsin 
Administrative Code. The septage haulers are also required to be licensed in accordance 
with NR 113, Wis. Adm. Code and are responsible for meeting the conditions listed in the 
code when disposing of the septage. Land spreading of septage is a regulated method of 
disposing of septage. Site criteria for all land application of septage are listed in NR 
113.08(3) Wis. Adm. Code. Some of the criteria include limitations for soils with 
permeability rates greater than 6 inches per hour or soils with a water holding capacity of 
less than 5 inches above the groundwater and bedrock. Septage may not be landspread or 
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discharged into or on any wetlands or in areas subject to ponding, including any ditch, dry 
run, pond, lake, or stream. Site restrictions regarding minimum depth from surface to 
bedrock and groundwater, maximum slope, minimum distance to a community well and 
noncommunity well, minimum distance to a residence or business, and many other 
restrictions are covered in the site restrictions of this code. For additional details on the 
regulations that apply to the disposal of septage, contact the wastewater management program 
in Cumberland DNR Office (715-822-3592). 

Water Supply Service 

Water supplies used in the Balsam Branch Watershed are obtained primarily from 
groundwater sources. Most groundwater in Polk County and the Balsam Branch Watershed 
is obtained from sand and gravel aquifers or sandstone aquifers . The sand and gravel 
deposits are mainly located in the outwash plains area of the watershed. The parts of 
western and north-central Polk County where glacial drift is shallow over traprock have poor 
potential for supplying adequate well water. The groundwater in these areas must be 
extracted through cracks in the rock formations . Groundwater in Polk County is generally of 
very good quality and is suitable for most purposes. Water obtained from these aquifers is 
readily available in quantities adequate to meet the needs for domestic, agricultural, 
municipal, and industrial uses . · 

Natural Resource Features 

Climate and Precipitation 

The frequency, d~ration, and amount of precipitation influences surface and groundwater 
quality and quantity, soil moisture content, runoff characteristics, and the physical condition 
of waterways. The Balsam Branch Watershed lies in the continental zone which is 
characterized by winters which are long, relatively cold, and snowy, and summers which are 
mostly warm with periods of hot humid conditions. Polk County's mean annual precipitation 
is about 28 inches, 65 percent of which generally falls from May through September. The 
average date of the last killing frost in the spring is May 15, and that of the first killing frost 
in the fall is September 19. The growing season in the county averages 127 days. Most 
runoff occurs in February, March, and April when the land surface is frozen and soil 
moisture is highest. 

Topography 

The relief in the region is largely controlled by thick glacial deposits . Much of the Balsam 
Branch Watershed is located within the North Central Hardwood Forest region. The 
watershed has a diverse landscape ranging from broad, nearly level glacial outwash to rough, 
broken glacial moraines and areas of pitted outwash. This landscape constitutes Polk 
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County 's major agricultural district. The watershed landscape varies from nearly level plains 
in the western part of the watershed to wooded areas broken with a variety of lakes in the 
eastern half. 

Geology 

The Balsam Branch Watershed was affected by the last major glacial advance. Rock 
formations were deposited to form some of the surface formations in the watershed. The 
most recent glacial advances were responsible for forming a drainage pattern of broken 
moraines and areas of depressions and pothole lakes. 

Soils 

The soils of Polk County originate from three major sources: continental glaciation, bedrock 
weathering, and fluvial action. The majority of the Balsam Branch Watershed is underlain 
with three major soil types: Amery-Santiago-Magnor, Antigo-Rosholt, and Rosholt­
Cromwell-Menahga. The Amery-Santiago-Magnor soils consist of nearly level to very hilly, . 
well drained and somewhat poorly drained, loamy and silty soils on till plains. The Antigo­
Rosholt soils consist of nearly level to sloping, well drained, silty and loamy soils on 
outwash plains. The Rosholt-Cromwell-Menahga soils are nearly level to very hilly, well 
drained and somewhat excessively drained, loamy and sandy soils on pitted outwash plains. 

A large portion of the eastern and northern parts of the watershed consist of Amery-Santiago­
Magnor soils. Many of these soils are being used for cultivated crops and pasture. Erosion 
is the main limitation in these cultivated areas. If adequately protected against erosion, the 
soil has good potential for cultivated crops and woodland. The potential of residential 
development is only fair because limitations for septic tank absorption fields are moderate or 
severe. 

Portions of central and southern Balsam Branch Watershed are of the Rosholt-Cromwell­
Menahga soil type. Erosion and drought are the main limitations in managing the major soils 
for cultivated crops . The potential for residential development is good. 

Antigo-Rosholt soils are prevalent in a large portion of the western side of the watershed. 
Most of these soils are used for cultivated crops, but have good potential for woodland and 
residential land uses . · 

Because agriculture is the most common land use in the watershed, soil erosion on crop lands 
is a major contributor to nonpoint source pollution. In 1985, there were 25 , 148 total acres 
cropped within the Balsam Branch Watershed with about 54 percent or 13,654 acres having 
greater than the tolerable soil loss value set as a standard by the Soil Conservation Service 
(now the Natural Resources Conservation Service). The average soil loss was 4.5 tons per 
acre for the entire watershed. 
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Surface Water Resources 

In order to better understand water quality impacts of land use, land drainage patterns in the 
Balsam Branch Watershed are delineated as nine individual subwatersheds. All except 
Wapogasset Branch and Lake, convey surface water through tributaries or directly to the 
Balsam Branch Creek. Major tributaries, associated streams, wetlands, and subwatershed 
divides are shown in Map 2-1 . 

Subwatersheds in the Balsam Branch Watershed 

Antler Lake (AL) 
Balsam Lake (BL) 
Deer Lake(DL) 
Half Moon Lake (HM) 
Long Lake (LL) 
Loveless Lake (LV) 
Rice Lake (RL) 
Wapogasset Branch (WB) 
Wapogasset Lake (WL) 

Streams 

There are about 40 miles of combined stream length within the Balsam Branch Watershed. 
Most of these streams maintain at least a small continuous flow throughout most of the year . 
The Balsam Branch (11 miles) is the longest perennial stream in the watershed. Other 
primary streams in the watershed are Harder Creek, Wapogasset Branch, Rice Creek, Toby 
Creek, Otter Creek, Peabody Creek and Friday Creek. 

The Balsam Branch Watershed supports three warmwater trout streams. The Balsam Branch 
has 3. 0 miles of class II trout stream, in which brown trout are occasionally stocked to 
provide a viable population. Toby and Friday Creeks contain approximately 3.2 miles of 
coldwater classified brook trout streams. Sedimentation and nutrient runoff from agriculture, 
shoreline development, and road construction and maintenance are the major sources of 
nonpoint pollution to streams in the watershed. The Balsam Branch, Harder Creek, and Rice 
Creek are not reaching their highest potential use due to pollution from nonpoint sources. _ 

Lakes 

The Balsam Branch Watershed contains 45 lakes, many of which are heavily developed with 
permanent and summer homes. The eight largest lakes in the watershed total 5, 408 acres. 
In addition, there are 4 lakes of 40 acres or more, 10 lakes between 20 and 39 acres, and 23 
lakes of less than 20 acres in the watershed. The largest body of water in the watershed is 
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Balsam Lake which offers many recreational opportunities including picnicking, boating, and 
year-round walleye, bass, and panfish fishing. 

There are very active organizations representing property owners around the lakes. Lake 
associations and districts in the watershed include: Antler Lake Association, Balsam Lake 
Protection and Rehabilitation (P&R) District, Balsam Lake Homeowners Association, Deer 
Lake Association, Half Moon Lake P&R District, Long Lake Sanitary District, and Lake 
Wapogasset/Bear Trap Association. 

Wetlands 

Wetlands are valuable natural resources. They provide wildlife habitat, fish spawning and 
rearing areas, recreation, storage of runoff and flood flows, and removal of pollutants. 
There are three concentrated areas of forested wetlands located in the watershed; the 
northeastern portion of Milltown Township, the central portion of Georgetown Township, 
and an area south of the village of Balsam Lake in the eastern half of Balsam Lake 
Township. There are also extensive forested wetlands along the Balsam Branch Creek 
riparian corridor. 

Chapter Three of this plan contains a description of wetland quality and quantity within the 
Balsam Branch Watershed. 

Groundwater Resources 

In general, large supplies of good quality water are obtained from the groundwater reservoirs 
in this watershed. Most of the groundwater is obtained from a sand and gravel aquifer or a 
sandstone aquifer. 

The sand and gravel aquifer includes glacial drift containing isolated deposits of buried sand 
and gravel, mostly undelineated. These deposits are highly perme·able and yield large 
quantities of water to wells. 

The sandstone aquifer consists of the saturated parts of the Ordovician formations and 
Cambrian sandstones. Throughout its area the sandstone aquifer provides reliable supplies of 
water for multiple uses. 
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Figure 2-1. Groundwater Schematic 
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Archaeological Sites: Coordination with State and 
Federal Historic Preservation Laws 

Projects using state and federal funding, assistance, licenses, and permits are required by law 
to consider the effects of their actions on archaeological and historical sites, and historical 
structures. The watershed project is a joint cooperative effort between federal, state, and 
county agencies as well as the private landowners who volunteer to participate in the 
program. As a result, the Federal Historic Preservation Act of 1966, as amended, and the 
state historic preservation statute, s. 44.40, Wis. Stats. , have been blended to produce a 
cultural resource management program which is both compatible to preserving cultural sites 
and implementing the watershed project. There are 27 known archaeological sites within the 
Balsam Branch Watershed including cemetery landmarks, five Native American burial 
mounds and six known Native American campsites or workshops. These areas will need 
special consideration when structural best management practices are being considered. 
Settling basins, manure storage structures, and streambank or shoreline shaping and 
riprapping are likely practices that may impact archaeological sites. As discussed above, 
state and federal laws require preservation of archaeological resources within the framework 
of the NPS Program. 

The Balsam Branch Priority Watershed Project will address these concerns with the following 
procedures: 

1. Polk County will obtain inventory maps from the regional Wisconsin State Historical 
Society office and will plot sites on topographic maps. Polk County will also obtain a 
supply of landowner questionnaires from the historical society which will be used to 
identify additional non-inventoried sites. 

2. Landowners' questionnaires will then be sent to the State Historical Society for 
determination of archaeological significance. In addition, landowners will have their 
lands evaluated by county staff (property will be compared with known archaeological 
site locations). The historical society will determine the need for additional, extensive 
surveys. The counties and the DNR District NPS Program coordinator will also be 
involved in this determination. 

3. If the inventory or questionnaire does reveal an archaeological site and the proposed 
best management practice may impact the site, an archaeological survey conducted by a 
qualified archaeologist will need to be completed. The survey will assess the potential 
of the practice to significantly impact the site. Alternative BMPs may need to be 
considered both before and after the results of the survey . 

4. A cost -share agreement is signed before the survey is conducted. In certain instances a 
survey may reveal a significant archaeological site which precludes the installation of a 
particular BMP at that specific site. Cost-share agreements will contain language 
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which nullifies or partially nullifies the cost-share agreement based on the final results 
of the archaeological survey. 

Endangered and Threatened Resources 

Information on threatened and endangered resources was obtained from the Bureau of 
Endangered Resources of the Department of Natural Resources . Endangered resources 
include rare species and natural communities. 

It should be noted that comprehensive endangered resource surveys have not been completed 
for the entire Balsam Branch Priority Watershed. The lack of additional occurrence records 
does not preclude the possibility that other endangered resources are present in the 
watershed. 

In addition, the Bureau's endangered resource files are continuously updated from ongoing 
field work. There may be other records of rare species and natural communities which are 
in the process of being added to the database and are therefore, not in the lists below. 

Rare Species 

Rare species are tracked by Wisconsin's Natural Heritage Inventory of the Bureau of 
Endangered Resources. Species tracked by the inventory include those that are listed by the 
U.S. Fish and Wildlife Service or by the State of Wisconsin. In Wisconsin, species may be 
listed as "endangered," "threatened," or "special concern species." 

Wisconsin Endangered Species: 

Any species whose continued existence as a viable component of this state's wild animals or 
wild plants is determined by the Department of Natural Resources to be in jeopardy on the 
basis of scientific evidence. DNR files do not contain records of any Wisconsin Endangered 
species in this watershed. 

Wisconsin Threatened Species: 

Any species which appears likely, within the foreseeable future, on the basis of scientific 
evidence, to become endangered. Wisconsin threatened species within the watershed are: 

Buteo lineatus, red-shouldered hawk 

Haliaeetus leucocephalus, bald eagle. 
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Wisconsin Special Concern Species: 

Any species about which some problem of abundance or distribution is suspected in 
Wisconsin, but not yet proven. The purpose of this category is to focus attention on certain 
species before they become endangered or threatened. A Wisconsin special concern species 
within the watershed is: 

Psoralea argophylla, silvery scurfy pea. 

Natural Areas 

Natural areas are sites that contain high quality examples of natural communities. State 
Natural Areas (SNA's) have been officially designated by the DNR Natural Areas Program 
as deserving protection. They are owned by the DNR, other state and local agencies, or 
conservation organizations, and are managed to protect the natural resources. There are no 
State Natural Areas in the Balsam Branch Priority Watershed. 
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CHAPTER THREE 
Water Quality Conditions, Objectives, 

and Nonpoint Sources 

Introduction 

Topics covered in this chapter include: 

• major nonpoint source pollutants 
• water quality conditions, uses, and objectives 
• subwatershed discussions 
• results of nonpoint source inventories 
• pollutant reduction goals 
• other potential pollutant sources 

Major Nonpoint Source Pollutants 

A combination of many types of nonpoint sources of pollution are responsible for the water 
resource conditions found in the Balsam Branch watershed. Some of the sources are very 
visible and easy to identify while others are less obvious and may mistakenly be assumed to 
be insignificant. The nonpoint source inventory conducted by the Balsam Branch watershed 
staff evaluated what are typically identified as nonpoint sources of pollution including 
barnyards, cropland, manure handling, and fertilizer application practices. Watershed staff 
also evaluated the not so typical pollution sources including the roadways, lakeshore 
development, and residential lakeshore management practices. 

Watershed wide, the single most significant source of nonpoint source pollution is 
agriculture. This is to be expected since roughly 50 percent of the land (32,340 acres) in the 
watershed is involved in some form of agricultural use. Of the total watershed acreage, 18 
percent of the land is wooded, 19 percent is wetland, and 9 percent of the land (5,371 acres) 
is in residential development. 

Nutrient loading to the lakes within the watershed is a major concern for .this project. Major 
sources of nutrients to the lakes are soil erosion from croplands, manure handling practices, 
and barnyard runoff. Lesser, but yet significant sources of nutrients to the lakes include: 
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runoff from existing lakeshore development, erosion from lake home construction sites, 
septic systems, and urban runoff. 

Water Quality Conditions, Uses, and Objectives 

Lakes 

The Balsam Branch watershed contains several high value lakes in terms of recreational use 
by year-round and seasonal lake residents, fishers, and boaters (Table 3-1.). There are eight 
major lakes in the watershed including Antler, Balsam, Deer, Half Moon, Long, Loveless, 
Rice, and Wapogasset/Bear Trap. With the exception of Rice Lake, each of the lakes are 
intensively developed with lakeshore homes, parks, and resorts. The region is less than a 
two-hour drive from the major metropolitan area of Minneapolis/St. Paul, Minnesota. The 
watershed's proximity to the Twin Cities makes it a target for continued development and 
urbanization pressures. Lake fertility ranges from mesotrophic (moderate fertility) to highly 
eutrophic. 

Streams 

Individual streams in the watershed include the Balsam Branch, Rice Creek, Otter Creek, 
Wapogasset Branch, Harder Creek, Friday Creek, Peabody Creek, Toby Creek, an unnamed 
inlet stream to Half Moon Lake, and the unnamed outlet stream from Loveless Lake (Table 
3-2.). Most of the streams are tributary to one of the lakes. Three of the streams are trout 
streams (Balsam Branch, Toby, and Friday Creeks). Streams in this watershed are low 
gradient and have large areas of adjacent wetlands associated with them. There do not 
appear to be many widespread nonpoint source related problems on these streams; however, 
there are site specific problems which can be addressed through this project. 

Wetlands 

Many wetlands in the Balsam Branch watershed are in poor condition. The degraded 
wetlands have been altered by pasturing, dredging, draining, and plowing, or are 
experiencing accelerated sedimentation rates from erosion of surrounding uplands. Due to 
these conditions, the wetlands have lost their ability to effectively filter nutrients and organic 
wastes and trap sediments from surface runoff. Other wetland benefits that have been lost as 
a result of the alterations include the loss of nest cover, brood rearing and feeding areas for 
birds, mammals, amphibians and reptiles; loss of spawning and feeding areas for fish; and 
the loss of important ecological communities that maintain plant and animal species diversity 
necessary· for education, research, aesthetic, cultural and natural area value. Between 150 
and 200 altered wetlands have been identified in this watershed. The locations of these 
wetlands are shown in Map 3-1. 
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Groundwater 

Groundwater samples were collected by county staff and a~alyzed for nitrate concentration 
and triazine. Results showed an average of 11 percent of the wells sampled have nitrate 
concentrations that exceed the Wisconsin safe drinking water standard of 10 mg/1. At this 
level it is recommended that infants not consume the water because the nitrate interferes with 
the ability of the blood to carry oxygen. High levels of nitrates may also be an indication 
that other contaminants are present in the drinking water. High nitrate concentrations in the 
drinking water have also been linked to spontaneous abortions in livestock. 

The most likely sources of nitrates in the groundwater in this watershed are manure handling 
practices, poorly designed manure storage systems, nitrogen fertilizers applied to croplands, 
and failing septic systems. 

Results from the triazine scan showed all samples to be less than the 3.0 #).g/L health 
standard. Six percent of the samples did have triazine detected in the water. Results do not 
indicate a pattern of groundwater contamination that can be linked to a specific source or 
location. 

Goals and Objectives 

This priority watershed project is lake oriented in its goals. Lake water quality, once 
degraded, is difficult if not impossible to fully restore. Long range water quality goals have 
been developed that are specific for each of the major lakes in the watershed. The lake 
water quality goals are listed as summer phosphorus concentration in ug/1 in table 3-1. It is 
not within the scope of this project to reach long term goals, but rather to meet specific 
objectives to slow or halt the rate of decline in lake quality in' the face of intensifying 
development. Specific upland nutrient loading objectives have been established for each 
subwatershed which reflect an aggressive strategy for changing land use practices in this 
watershed to minimize nutrient loading to surface waters while trying to maintain a healthy 
agricultural and recreational environment. 

This project is intended to consider water quality in a broad ecosystem view by considering 
fish, wildlife, aesthetics, and critical aquatic habitat needs. In this respect, 
"improving/maintaining water quality" may be defined as protecting, maintaining, and 
enhancing the aquatic ecosystem of the watershed. Under this broad goal, there are several 
categories of actions and specific activities that can do more than just protect chemical water 
quality. 

Following are the general objectives for the water resources in the Balsam Branch watershed: 

• Nutrient reduction: sources of nutrients that are targets for reduction include 
agriculture, urban runoff, and lakeshore residential development. 
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• Reduce erosion/sedimentation: targeted sources for sediment and erosion 
reduction include agriculture, urban and residential development, and lakeshore 
and streambank erosion. 

• Reduce hydraulic runoff rates: target areas for work toward this objective 
include upland agricultural land management, urban development, residential 
landscaping, and wetland restoration and protection. 

• Protect and restore aquatic habitat: target areas include restoration and 
protection of wetlands and protection of aquatic plant sensitive areas. 

• Manage in-lake nutrients: in some of the lakes within the watershed, recycling 
of nutrients already in the lake is a significant source of nutrient loading. 
Evaluation of the lake nutrient cycling within the lake, evaluation of in-lake 
techniques and implementation are target areas for work with this objective. 

• Groundwater protection: protect the quality of groundwater in the watershed 
through promotion of sound nutrient and pesticide management techniques in 
agricultural, rural, and urban landuse. 

The management strategies developed to achieve the water resource objectives are based on 
voluntary participation in the program by landowners controlling all nonpoint sources on 
their property identified as significant. Further clarification of the voluntary nature of the 
program and the requirements of participants may be found in chapter four. 
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Table 3-1. Summary of Lakes in the Balsam Branch Watershed 

Subwatershed Lakes Acreage Max. Summer Percent P 
(acres) Depth PGoal Reduction 

(ft.) (ug/1) Needed 
(%) 

Antler Lake Antler 95 27 17.2 17.2 

Balsam Lake Balsam Lake 1,900 40 16.2 26.7 

Deer Lake Deer Lake 790 52 19.0 35 .7 

Half Moon Lake Half Moon 563 60 21.8 17.8 

Long Lake Long Lake 257 10 24.6 41.3 

Loveless Lake Loveless Lake 123 20 21.8 28.6 

Rice Lake Rice Lake 87 14 33.8 69.0 

Wapogasset Lake Wapogasset 1,198 33 21.8 27.4 

Wapogasset none none 50% 
Branch 
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Table 3-2. Summary of Streams in the Balsam Branch Watershed 

Stream Name Length (Miles) Use Classification 

Balsam Branch 11 COLD/3,DEF 

Deer Creek 1 DEF 

Friday Creek 3 COLD 

Harder Creek 6 DEF 

Otter Creek 3 DEF 

Rice Creek 4 DEF 

Rock Creek <1 DEF 

Toby Creek 3 COLD 

Wapogasset Creek 5 DEF 

DEF: Not formally classified. By the federal Clean Water Act, these streams are assumed to support a balanced wann 
water fishery and aquatic community. 

COLD: Cold water community; includes surface waters capable of supporting a community of cold water fish and 
other aquatic life or serving as a spawning area for cold water fish species. 
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Table 3-Ja. Lake Shoreline Inventory Results: Balsam Branch Watershed Shoreline Erosion 
and Habitat Degraded 

Inventoried Total % Bank 
Shoreline Eroded Slumped Cattle Sediment Degraded 
Length Sites Trampled Sites Access Loss From 

Lake (feet) (feet) Sites (feet) (feet) (feet) Tons/Yr E,T,S 

Antler Lake 13,774 1,650 0 0 0 .61 12 

Balsam Lake 121,875 5,205 0 75 1,200 7.22 6 

Deer Lake 39,329 3,650 0 0 0 1.30 9 

Half Moon Lake 35,561 2,020 0 0 0 1.28 6 

Long Lake 22,737 9,250 1,000 0 1,000 4.13 45 

Loveless Lake 13,174 590 0 0 0 .24 4 

Rice Lake 13,939 0 0 0 0 0 0 

Wapogasset/ 75,386 17,320 0 0 0 34.28 22 
Bear Trap Lakes 

Totals 335,755 40,685 1,000 75 2,200 49.06 15 

Source: Polk County Land Conservation Department Shoreline Inventory 
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Table 3-Jb. Streambank Inventory Results: Balsam Branch Watershed Streambank Erosion 
and Habitat Degraded 

Inventoried Total % Bank 
Stream bank Eroded Trample Slumped Cattle Sediment Degraded 

Length Sites d Sites Sites Access Loss From 
Subwatershed (feet) (feet) (feet) (feet) (feet) Tons/Yr E,T,S 

Balsam Lake 67,266 0 6,815 0 6 ,015 16.54 18 

Deer Lake 39,428 7,725 0 0 3,080 35.48 14 

Half Moon 54,298 0 5,450 0 5,450 .28 10 
Lake 

Rice Lake 15,259 0 0 0 0 0 0 

Wapogasset 50,900 2,270 5,450 0 5,450 5.41 15 
Branch 

Wapogasset 240,083 6,900 15,260 0 15,355 79.99 12 
Lake 

Totals 467,234 16,895 32,975 0 35,350 137.7 18% 

Source: Polk County Land Conservation Department Streambank Inventory 

45 



Table 3-4. Barnyard Inventory Results: Balsam Branch Watershed Barnyards Draining to 
Surface Water 

Subwatershed Number of Barnyards Total Phosphorus1 (lbs) 

Balsam Lake 29 1,121 

Half Moon Lake 9 167 

Rice Lake 4 226 

Long Lake 6 84 

Wapogasset Lake 36 1,824 

Deer Lake 8 159 

Wapogasset Branch 6 206 

Loveless Lake 0 0 

Antler Lake 0 0 

Totals 98 3,787 
1 Annual Phosphorus Loads 
Source: Barnyard Survey (Polk County Land Conservation Departtnent, DNR and DATCP) 

Results of Nonpoint Source Inventories 

Upland Sediment 

Intensive agricultural tillage practices cause considerable amounts of soil to erode and reach the 
surface waters of the Balsam Branch watershed. Erosion is the major source of phosphorus to the 
surface waters within this watershed. 

Upland sediment sources were evaluated for the entire watershed based· on the extrapolation of data 
gathered from representative subareas of each subwatershed (32 percent of the total watershed area). 
Gully erosion was surveyed in the Loveless Lake, Long Lake and Wapogasset Branch 
subwatersheds. Gullies in other subwatersheds were not inventoried, but findings similar to the 
other inventoried subwatersheds are expected. 

In general, the inventory found many farmers in the watershed are already controlling upland 
erosion on their fields to some degree. However, many of these same fields are still delivering a 
substantial amount of the sediment that is eroded to the surface waters even though the overall 
erosion rate may be relatively low with regard to "T", or tolerable soil loss. Despite the lack of 
steep topography and high erosion rates, cropland erosion still represents a significant sediment 
source. 
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Water quality objectives require sediment and phosphorus from upland sources to be reduced by 28 
percent throughout the watershed. Sediment reduction objectives from upland sources range from 0 
in the Antler Lake subwatershed where no cropland was inventoried to 53 percent in the Rice Lake 
subwatershed. This objective will be met for upland sediment sources if the following is achieved: 

1. Reduce soil loss from fields identified as Category I to the tolerable soil loss rate which 
is 4 or 5 tons per acre per year for soils in Polk County. Reducing soil loss to "T" will 
result in a 17 percent reduction in sediment delivery to surface waters (see chapter 4). 

2. Reduce soil loss from fields with relatively high sediment delivery. In general, more 
sediment is delivered if soil loss is occurring close to water. If fields with soil loss 
below "T" but with relatively high sediment delivery are targeted, an additional 11 
percent reduction of sediment delivery is projected. 

Streambank and Shoreline Erosion 

Streambank and shoreline erosion are not significant contributors of sediment in this watershed; 
however, these erosion sites contribute all of their sediment directly to the surface water and have 
an immediate impact on habitat quality. Table 3.3a and 3.3b summarize the streambank and 
shoreline inventory results. 

Water quality and habitat improvement objectives will be met with regard to degraded streambank 
and shoreline sites if the following is achieved: 

1. Restrict livestock access through fencing or grazing management as specified in 
chapter 4. 

2. Repair sites with moderate or severe erosion. 

Animal Lot and Winter Spread Manure Runoff 

Runoff carrying a variety of pollutants from barnyards and other livestock feeding, loafing, and 
pasturing areas , and also from spread manure, is a significant source of pollutants in the Balsam 
Branch watershed. Inventory results show that 98 animal lots contribute 3, 786 pounds of 
phosphorus on an annual basis. Also, it is estimated that an equivalent amount is attributable to 
improper storage and spreading of manure during the winter months. Most of the oxygen 
demanding pollutants and nutrients associated with these operations drain via concentrated flow to 
the tributaries and ditches in the watershed. The most significant water quality problems associated 
with the land spreading of livestock manure occur when wastes are spread on "high hazard areas" 
such as steeply sloped frozen ground, floodplains, or areas close to surface water depending on 
factors such as drainage area and surface condition. Table 3 .4 summarizes the animal lot inventory 
results. 
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Water quality objectives will be met if the following is achieved: 

1. Reduce phosphorus contributed to surface waters from livestock wastes by 60 percent. 

2. Landowners participating in the project and installing barnyard systems will use NRCS 
Standard 590 in determining suitable acres for winter spreading of manure. 

3. Landowners will be identified as Category I for winter spread manure management and 
potential storage eligibility based on NRCS Standard 590 (see chapter four). 

Residential and Urban Nonpoint Sources 

Residential Nonpoint Sources. The Balsam Branch watershed is predominantly rural, but includes 
the village of Balsam Lake, Milltown, and Centuria. Residential and developed areas account for 
only 8 percent of the total land use, however the loadings from the developed areas can contribute 
significant nutrients to the lakes. The potential for lawn care chemicals to be carried by runoff from 
shoreline areas and nearby drainage ways to the lakes is a concern. Most lawns are groomed to the 
edge of the water. Fertilizers and herbicides appear to be used regularly in these areas which have 
direct drainage to the lakes. Staff for the Balsam Branch watershed project conducted a home lawn 
sampling study by collecting soil samples from 25 randomly selected lake homes on Balsam, Deer, 
and Wapogasset Lakes. More than half of the lawns showed excessive amounts of phosphorus in 
the soil. Applying more phosphorus through lawn fertilizers under these conditions will cost 
homeowners needlessly and may also contribute nutrients to fuel unwanted plant and algae growth in 
the lakes. 

Control of residential pollution will be achieved primarily through information and education 
activities. 

Urban Non point Sources. Urban runoff carries a variety of pollutants to surface water. Some 
pollutants are specific to urban runoff while others are also found in runoff from agricultural areas. 
Pollutants found primarily in urban runoff include heavy metals (lead, zinc, cadmium, and 
chromium) and a large number of toxic organic chemicals (PCB's, aromatic hydrocarbons, esters, 
and many others). Other substances in urban runoff that are also found in runoff from rural areas 
include sediment, nutrients, bacteria, and other pathogens, and pesticides. 

The sources of polluted urban runoff can be divided into basic land use groups which are typically 
referred to a "source areas." Highways, commercial areas, and high density residential areas (more 
than one home per 114 acre) are the greatest collectors of sediment, lead, and zinc on a per acre 
basis. Medium density (roughly one home per 114 acre lot) residential areas are less important 
sources of sediment and lead, but are significant sources of pesticides, bacteria, and household or 
automotive maintenance products dumped into ditches and storm sewers. Low density (less than one 
home per 114 acre lot) residential areas, particularly in the lakeshore areas, are important where the 
improper use and disposal of pesticides, fertilizers, and automotive maintenance products may 
occur. 
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Stormwater Conveyance. Stonnwater is most commonly conveyed to streams and lakes through a 
combination of stonn sewers, roadside ditches, grassed swales, and/ or detention ponds. Stonn 
sewers transport runoff rapidly with no 11pretreatment11 or filtering of the runoff before it enters 
streams. Properly designed grassed swales generally transport lesser amounts of runoff because of 
infiltration, and the vegetation serves to remove some pollutants from the runoff before it flows into 
lakes, streams, or stonn sewers systems. 

The village of Milltown has a stonn sewer which routes water to the wetland contiguous with Rice 
Lake. The increased hydraulic loading and resulting flushing of water through this wetland may be 
accelerating the nutrient release to Rice Lake. The village of Balsam Lake has stonn sewer 
discharges both to Balsam Lake near the dam and to Balsam Branch Creek. The village of Centuria 
does not have stonn sewers. 

Construction Site Erosion. Predicting rates of construction site erosion is difficult. However, 
erosion rates exceeding 75 tons/acres/year can occur. This rate of erosion is greater than what 
occurs on the most severely eroding croplands. The significance of nonpoint source pollution from 
construction site erosion in the Balsam Branch Watershed was estimated by using septic pennits to 
detennine where new building has occurred. Over the past 14 years, about 28 new pennits for new 
septic systems were issued each year. New septic pennits are equivalent to new construction except 
where sewers are in place. Approximately 45 percent of these sites were in sections that contain 
waterfront property. In the villages and other areas which are sewered, approximately 12 homes are 
built each year. The population of townships with land included in the watershed has grown 
approximately 10 percent in the past decade, and villages have grown at a total of 7 percent. 

Subwatershed Discussions 

The Balsam Branch Priority Watershed Project is divided into nine subwatersheds. Current water 
resource conditions, nonpoint source pollutant loadings, potential uses, and water resource objectives 
vary somewhat between these subwatersheds. 

Antler Lake Subwatershed 

Subwatershed Description 

Antler Lake is a small subwatershed with a drainage area of 232 acres (Map 3-2). An additional 
109 acres in the watershed are internally drained. The lake is a small, 95 acre body of water. Most 
of the lake is surrounded by hardwood upland and has 36 residential developments on the shore. 
Over half the land in this watershed (210 acres) is forested. Orily 3 percent of the land (11 acres) is 
used for agricultural purposes. Residential development of the lakeshore property amounts to 109 
acres, and there are 10 acres of wetlands in the subwatershed. 
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Water Resources Conditions 

The lake is landlocked and is referred to as a seepage lake. The fishery consists of large mouth 
bass, northern pike, walleyes, and panfish. The watershed is small and has little agricultural land 
uses. The three largest phosphorus sources for Antler Lake have been identified as residential 
lakeshore runoff (37%), atmospheric deposition (33%), and lakeshore septic systems (13%). An 
aquatic plant sensitive area assessment has been conducted for this lake. Three areas have been 
designated as aquatic plant sensitive areas and have specific restrictions for the control of the aquatic 
vegetation. The Antler Lake association has purchased and installed an aerator which is operated 
and monitored throughout the winter. There has been a history of winter fish kills in the past, but 
since the installation of the aerator, no fish kills have occurred. 

Water Resource Goals and Objectives 

The following water resource management goals have been established for Antler Lake: 

* 
* 

Achieve and in lake water quality goal of 17 ug/1 summer phosphorus concentration 
Enhance fish and wildlife habitat 

The following water resource management objectives are recommended for the Antler Lake 
subwatershed: 

1. Reduce the nutrient loading to Antler Lake from lakeshore development. This lake should be 
used for demonstrating practices to reduce the shoreline development impacts from residential 
and seasonal development. The percent nutrient reduction is not quantifiable for practices that 
should be installed. Examples of management actions to be implemented include using porous 
paving materials for roads and drives, planting vegetative buffer strips, upgrading and 
maintaining private waste disposal systems, using low. phosphate fertilizers , etc. 

2. Information and education activities focusing on "water quality friendly" yard maintenance for 
homeowners should be a strong focus in this watershed. 

3. Protect and enhance wildlife habitat by improving wetland and grassland habitat through 
reduction of sediment and phosphorus loadings. 

Balsam Lake Subwatershed 

Subwatershed Description 

Balsam Lake is the largest lake in Polk County (Map 3-3). The watershed is roughly 15,000 acres 
in size with land use split into approximately 8,710 acres (59%) of agricultural land, 1,264 acres 
(8 %) of forested land, 2,810 acres (19%) of wetlands and 1,366 acres (9%) in residential 
development. The Balsam Lake Homeowners Association and the Balsam Lake Protection and 
Rehabilitation District are groups that have a long history of active lake management. These 
organizations have demonstrated an aggressive interest in pursuing measures to protect Balsam Lake. 
The district recently purchased a piece of property in the Balsam Lake Subwatershed in order to 
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take measures that will improve the water quality flowing from Rice Creek into Balsam Lake. 
Opportunities for potential measures will be investigated and potentially funded through the 
watershed program. 

Water Resource Conditions 

Balsam Lake is mesotrophic with moderate fertility. The lake has three basins, many bays, and 
adjoining wetlands. The lake has two main tributary streams, Harder and Rice Creeks. The largest 
outflow from Balsam Lake is the Balsam Branch Creek. 

Approximately 60 percent of the phosphorus coming into Balsam Lake enters via the Rice Creek 
watershed (USGS, 1991). Lake water quality can be highly variable, depending where you are in 
this complex lake. Generally it is good although the water is fertile and algal blooms are periodic. 
Heavy macrophyte growth is present in some areas, and herbicide use and harvesting have been 
routinely used to control macrophytes and algal blooms. 

The village of Balsam Lake is located on the southwest shore near the outlet. Nearly all of the 
remainder of the lakeshore is developed with private homes, resorts , and marinas. Intense 
shoreline development is threatening the quality of the lake plant community, and increasing the risk 
of non-native weedy species becoming established. 

Historically, the lake has supported a naturally reproducing walleye population, but since 1986 
stocking has been necessary to maintain the population. This fishery receives intense fishing 
pressure. In 1992, 35% of the walleye were taken, the maximum harvest allowable. In addition to 
walleye, there are largemouth bass, northern pike, yellow perch, bluegills, pumpkinseeds, rock 
bass, green sunfish, crappies, white suckers, three species of bullheads, two shiner species, and 
brook silversides. 

There is a potential for significant improvement in water clarity in Balsam Lake, particularly for 
Little Balsam, if nutrient deactivation techniques were to be used. In-lake remediation methods 
should be used only in combination with a successful nutrient reduction program in the Rice Lake 
sub watershed. 

Streams in this subwatershed include Rice Creek, Otter Creek and Half Moon Creek. The creeks 
are typical of the streams throughout the watershed in that they are low gradient streams with large 
areas of adjacent wetlands associated with them. The primary factor affecting the use and values of 
these streams is beaver activity. Severe habitat changes exist on these streams due to beaver 
impoundments; there is ponded water rather than a flowing stream. Water quality changes from 
ponding include increased temperatures, potentially low dissolved oxygen concentrations, and 
changes in aquatic plant growth. 

\ 
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Water Resource Goals and Objectives 

The water resource goals and objectives for Balsam Lake call for improving recreational and 
aesthetic values and enhancing fish and wildlife habitat. To achieve these goals, nonpoint source 
pollution control must be supplemented by efforts to reduce phosphorus inputs from Rice Lake via 
Rice Creek and internal cycling within Balsam Lake. 

The following water resource management goals have been established for Balsam Lake: 

* 
* 

Achieve an in lake water quality goal of 16 ug/1 summer phosphorus concentration 
Enhance fish and wildlife habitat 

A 26.7 percent total phosphorus loading reduction will have to achieved to meet the lake water 
quality goal. The following water resource management objectives are recommended for the Balsam 
Lake subwatershed: 

1. Reduce nutrient loading to Balsam Lake from subwatershed runoff by 25 percent, (this will 
result in a 13.7 percent reduction of total phosphorus loading to the lake). 

2. Reduce nutrient loading to Balsam Lake from urban sources including the village of Balsam 
Lake and other residential developments. 

3. Restore wetlands as opportunities allow to meet the overall watershed goal of 50% restoration 
of altered wetlands. 

4. Protect and enhance wildlife habitat by improving wetland and grassland habitat through 
reduction of sediment and phosphorus loadings, and protection from development and grazing. 

5. Restore and maintain undeveloped shore to protect immediate fish habitat, wetlands and spring 
sources of groundwater. 

6. Evaluate the potential for nutrient reduction through in-lake or in-stream treatment methods for 
nutrient deactivation. 

7. Enhance and restore the wetland on Rice Creek which is tributary to Balsam Lake and 
evaluate other management practices which may reduce nutrient loading from this stream to 
Balsam Lake. 

Deer Lake Subwatershed 

Subwatershed Description 

The Deer Lake subwatershed includes approximately 5,909 acres of which 4,976 acres (84%) are in 
agricultural use, 515 acres (9%) are forested, 23 acres (1 %) are wetland, and 419 acres (7%) are in 
residential development (lakeshore homes, resorts, and the village of Centuria). Refer to Map 3-4. 
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Residential development on the lakeshore is increasing not only on the immediate lake frontage, but 
also on backlots creating a secondary ring of homes around some portions of the lake. 

Water Resources Conditions 

Deer Lake is primarily a seepage lake, although Rock Creek enters near the northeast end of the 
lake and Deer Creek outlets at the east end. The Deer Creek outlet is controlled by a small roller 
dam. Both of these streams are intermittent. Deer Lake has the best water quality of the large 
lakes in the Balsam Branch watershed. The lake is moderately fertile and experiences mild algal 
blooms. The lake phosphorus model indicates the largest nutrient source to Deer Lake is 
agricultural runoff at 71 percent, however residential growth near the lake and in the direct drainage 
to the lake will continue to increase the nutrient load. Small increments of nutrient load increases 
may trigger a threshold response to perceptively poorer water quality, such as severe algal blooms. 

The littoral zone drops off quickly and the lake is deep; 70 percent of the bottom is more than 20 
feet in depth. The entire shore has been designated as sensitive area for the management of aquatic 
plants. Control of aquatic plants with chemicals will be limited to narrow use lanes. Other methods 
of plant control must be used very judiciously, preferably under the guidance of an approved aquatic 
plant management plan. Deer Lake is a candidate for invasion by exotic plant species, namely 
Eurasian Water Milfoil, and disturbance of the native plant community is a factor that can increase 
the probability of a successful colonization if introduced. 

Considered one of the premier muskellunge lakes in northwest Wisconsin, Deer Lake also supports 
excellent bass (largemouth, rock) and panfish fisheries (bluegill, crappie, sunfish, perch). Walleye 
and northern pike, however, are uncommon. The muskellunge fishery is maintained by stocking. 
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Water Resource Goals and Objectives 

The following water resource management goals have been established for Deer Lake: 

* 
* 

Achieve an inlake water quality goal of 19 ug/1 summer phosphorus concentration 
Protect and enhance fish and wildlife habitat 

A 35.7 percent total phosphorus loading reduction will have to achieved to meet the lake water 
quality goal. The following resource management objectives are recommended for the Deer Lake 
subwatershed: 

1. Reduce nutrient loading to Deer Lake from subwatershed runoff by 22 percent, (this will result 
in a 16.7 percent reduction of total phosphorus loading to the lake). 

2. Reduce nutrient loading to Deer Lake from existing and future lakeshore development. The 
percent nutrient reduction is not quantifiable for the practices that should be installed. 
Activities to be implemented include using porous paving materials for roads and drives , 
planting vegetative buffer strips, upgrading and maintaining private waste disposal systems, 
using low phosphate fertilizers , etc. 

3. Protect and enhance wildlife habitat by. improving wetland and grassland habitat through 
reduction of sediment and phosphorus loadings. 

4. Restore wetlands as opportunities allow to meet the overall watershed goal of 50 percent 
restoration of altered wetlands. Protect existing wetlands important maintaining water quality 
from development. 

5. Develop an aquatic plant management plan to guide plant management in the lake for the 
protection of the existing aquatic plant community and protect against invasion of exotic plant 
species. 

Half Moon Lake Subwatershed 

Subwatershed Description 

The Half Moon Lake subwatershed is approximately 5,624 acres in size (Map 3-2). Land use in the 
subwatershed includes approximately 1,856 acres (33 %) of agricultural land, 1,538 acres (27%) of 
forested land, 1,591 acres (28 %) of wetland, and 638 acres (11 %) in residential development. The 
lake has one intermittent and one permanent inlet stream and one outlet stream. The outlet stream is 
Harder Creek which is a tributary to Balsam Lake. 

57 



Water Resource Conditions 

An extensive tamarack marsh is associated with the intermittent inlet to the northwest. The lake has 
good water quality, however, there has been a noticeable decline in water quality over the past 10 to 
15 years, and algal blooms have become more frequent. 

Walleye are the dominant game fish. Perch are abundant, and the lake also supports good 
largemouth bass and panfish populations (predominantly bluegill and crappie). 

Northern pike are uncommon. The fishery has undergone change over the last 10 to 15 
years. In the past, natural reproduction maintained the walleye fishery; now walleye must be 
stocked. In addition, the lake's growing largemouth bass population may be indicative of advancing 
eutrophication. 

An aquatic plant sensitive area determination has been completed for Half Moon Lake. Five 
specific areas have been identified for protection in addition to the entire lakeshore line outside of 
the five distinct aquatic plant community sites. Most of the lake is steep sided and the lake has a 
narrow littoral zone, which limits the extent of the aquatic plant growth. 

Water Resource Goals and Objectives 

The following water resource management goals have been established for Half Moon Lake: 

* 
* 

Achieve an in lake water quality goal of 22 ug/1 summer phosphorus concentration 
Enhance fish and wildlife habitat 

A 17.8 percent total phosphorus loading reduction will have to achieved to meet the lake water 
quality goal. The following resource management objectives are recommended for the Half Moon 
Lake subwatershed: 

1. Reduce nutrient loading to Half Moon Lake from subwatershed runoff by 33 percent, 
(achieving this level of phosphorus reduction will exceed the level of reduction needed to 
achieve the water quality goal). 

2. Reduce nutrient loading to Half Moon Lake from existing and future lakeshore development. 
The percent nutrient reduction is not quantifiable for the practices that should be installed. 
Activities to be implemented include using porous paving materials for roads and drives, 
planting vegetative buffer strips, upgrading and maintaining private waste disposal systems, 
using low phosphate fertilizers, etc. 

3. Protect and enhance water quality and wildlife habitat by improving wetland and grassland 
habitat through reduction of sediment and phosphorus loadings. 

4. Consider in-lake restoration measures as a means to further improve water quality. 
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5. Restore wetlands as opportunities allow to meet the overall watershed goal of 50 percent 
restoration of altered wetlands. Protect existing wetlands important to maintaining water 
quality from development. 

Long Lake Subwatershed 

Subwatershed Description 

The Long Lake subwatershed is approximately 2,612 acres in size (Map 3-4). Land use in the 
watershed consists of 1,625 acres (62%) in agricultural use, 468 acres (18%) of forested land, 74 
acres (3%) of wetland, and 445 acres (17%) in residential development (lakeshore development). 

Water Resource Conditions 

Long Lake is a 257 acre seepage lake (no surface water outlet). The fishery is mixed largemouth 
bass, northern pike, and panfish. The northern pike fishery has been periodically excellent for large 
trophy sized fish. Fluctuations in the lake water level affect lakeshore properties and cause concern 
among lakeshore residents. This lake is intensively developed and has a history as one of the most 
chemically treated lakes in the state for aquatic plant management. 

Agricultural runoff and groundwater have been identified as the two major contributors to 
phosphorus in the lake. Agricultural sources account for 52 percent of the phosphorus contribution 
while groundwater has been determined to contribute 24 percent. At present, no known practical 
means of groundwater nutrient deactivation are known, however, there are a number of theoretical 
approaches that may be useful in reducing the groundwater phosphorus contribution. These 
techniques are all experimental in character and will require close evaluation to determine their 
feasibility. 

Two aquatic plant sensitive areas have been identified on the lake. 

Water Resource Goals and Objectives 

The following water resource management goals have been established for Long Lake: 

* 
* 

Achieve an in lake water quality goal of 25 ug/1 summer phosphorus concentration 
Enhance fish and wildlife habitat 

A 41.3 percent total phosphorus loading reduction will have to achieved to meet the lake water 
quality goal. The following water resource management objectives are recommended for the Long 
Lake subwatershed: 

1. Reduce nutrient loading to Long Lake from subwatershed runoff by 27 percent, (this will 
result in a 16.7 percent reduction of total phosphorus loading to the lake). 

2. Protect and enhance wildlife habitat by improving wetland and grassland habitat through 
reduction of sediment and phosphorus loadings. 
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3. Evaluate techniques that may be effective in improving water quality through reducing the 
phosphorus groundwater contribution. 

4. Restore wetlands as opportunities allow to meet the overall watershed goal of 50% restoration 
of altered wetlands. Protect existing wetlands important to maintaining water quality from 
development. 

Loveless Lake Subwatershed 

Subwatershed Description 

The Loveless Lake sub watershed is approximately 510 acres in size (Map 3-4). Land use in the 
watershed consists of 123 acres (20%) in agricultural use, 131 acres (26%) of forested 
land, 4 acres (1 %) of wetland, and 252 acres (49%) in residential development (lakeshore 
development). 

Water Resource Conditions 

Loveless Lake is 123 acres in size and is the headwaters for a small, unnamed outlet stream which 
is a tributary to the Balsam Branch Creek. The lake fishery is primarily bass and panfish. The lake 
is intensively developed and has steep sided shoreline, with high slopes to the water and a narrow 
littoral zone. Because of the narrow littoral zone, the entire shoreline is under a sensitive area 
designation for aquatic plant management. 

Most of the phosphorus input to the lake is from agricultural sources (38%). Groundwater is the 
second largest source of phosphorus with an estimated contribution of 32 percent of the total load. 

The outlet stream is unnamed and originates at a small roller dam on the lake. The stream flows 
about one-quarter mile into Little Bass Lake and from there flows another mile to the Balsam 
Branch. The habitat rating and Biotic Index rating for this stream botl_l indicate fairly significant 
organic pollution. 

Water Resource Goals and Objectives 

The following water resource management goals have been established for Loveless Lake: 

* 
* 

Achieve an in lake water quality goal of 22 ug/1 summer phosphorus concentration 
Enhance fish and wildlife habitat 

A 28.6 percent total phosphorus loading reduction will have to achieved to meet the lake water 
quality goal. The following water resource management objectives are recommended for the 
Loveless Lake subwatershed: 
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1. Reduce nutrient loading to Loveless Lake from subwatershed runoff by 11 percent, (this will 
result in a 5.4 percent reduction of total phosphorus loading to the lake). 

2. Protect and enhance wildlife habitat by improving wetland and grassland habitat through 
reduction of sediment and phosphorus loadings. 

3. Restrict cattle access to the unnamed outlet stream from Loveless Lake to restore instream 
habitat and water quality. 

4. Evaluate techniques that may be effective in improving water quality through reducing the 
phosphorus groundwater contribution. 

5. Restore wetlands as opportunities allow to meet the overall watershed goal of 50 percent 
restoration of altered wetlands. Protect existing wetlands important to maintaining water 
quality from development. 

Rice Lake Subwatershed 

Subwatershed Description 

Rice Lake is a shallow (maximum depth 6 feet), 128 acre lake located 0.6 miles southeast of the 
village of Milltown (Map 3-5). There is a large wetland complex on the west side of the lake which 
is contiguous with the lake. This subwatershed is also a significant source of nutrients to Balsam 
Lake via Rice Creek which flows from Rice Lake to Balsam Lake. The watershed is approximately 
5,349 acres in size with 3,518 acres (66%) in agricultural land use, 612 acres (11 %) of forest, 459 
acres (9%) of wetlands and 658 acres (12%) in residential development (including the village of 
Milltown). Cash cropping is common in this sub watershed. Crops commonly raised include snap 
beans, corn, and alfalfa. The village of Milltown has a population of 786 (1990 Census). 
Stormwater from the village drains to Rice Lake via an unnamed creek. 

Water Resource Conditions 

Rice Lake is basically undeveloped for recreational use and is highly eutrophic. The three largest 
phosphorus sources for Rice Lake are 40 percent agricultural, 36 percent wastewater related, and 12 
percent urban runoff from the village of Milltown. A reduction in the nutrient loading to Rice Lake 
will also result in a reduction of one of the primary phosphorus loadings to Balsam Lake, (see 
Balsam Lake Subwatershed write-up). A primary problem on Rice Lake is an overall lack of rooted 
vegetation in the lake which allows wind mixing and suspension of phosphorus rich sediments._ 
Currently the lake is dominated by planktonic algae which reduce light penetration and suppress 
rooted plant growth. Rooted plants would serve to stabilize sediments, uptake nutrients and prevent 
their transport downstream during the growing season, and improve wildlife habitat. In-lake and 
instream restoration projects should be pursued. These projects include the continuation of the 
macrophyte restoration project in Rice Lake, and evaluation for a wetland enhancement/restoration 
project for the tributary stream. 
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The wetland on the west side of the lake was the previous site of the Milltown wastewater treatment 
plant discharge. Poor quality wastewater was discharged to the wetland for 40 years . The wetland 
is no longer a point of direct discharge for the Milltown wastewater system, however, the build up 
of nutrients in the organic matter is a continual source of nutrient loading to Rice Lake. 

Agricultural practices in the subwatershed focus mainly on cash cropping although there are 4 
barnyards in the subwatershed, 3 of which are considered to be significant contributors of 
phosphorus to the system. 

Rice Lake is also subject to urban runoff via drainage into the. Rice Lake tributary stream flowing 
south from the village area. Urban practices should be implemented to reduce the nutrient 
contribution to Rice Lake. 
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Water Resources Goals and Objectives 

The following water resource management goals have been established for Rice Lake: 

* 
* 

Achieve an in lake water quality goal of 34 ug/1 summer phosphorus concentration 
Enhance fish and wildlife habitat 

A 69.0 percent total phosphorus loading reduction will have to achieved to meet the lake water 
quality goal. The following water resource management objectives are recommended for the Rice 
Lake subwatershed: 

1. Reduce nutrient loading to Rice Lake from subwatershed runoff by 44 percent, (this will result 
in a 23 .4 percent reduction of total phosphorus loading to the lake). 

2. Reduce nutrient loading to Rice Lake from urban sources by 50 percent. 

3. Protect and enhance wildlife habitat by improving wetland and grassland habitat through 
reduction of sediment and phosphorus loadings. 

4. Evaluate wetland management options for the wetland above the lake to decrease the nutrient 
loading from the wetland to Rice Lake. 

5. Restore wetlands as opportunities allow to meet the overall watershed goal of 50 percent 
restoration of altered wetlands. Protect existing wetlands important to maintaining water 
quality from development. 

Wapogasset/Bear Trap Lake Subwatershed 

Subwatershed Description 

The Wapogasset/Bear Trap Lake subwatershed includes 23,567 acres of which 10,589 acres (45 %) 
are in agricultural land use, 5,755 acres (24.5%) are wooded, 5,755 acres (24.5%) are wetland, and 
1,467 acres (6%) are in residential development (Map 3-6). The subwatershed is at the lower end of 
the entire watershed so all nutrient sources upstream will have an effect on Wapogasset/Bear Trap 
Lakes. This subwatershed includes the Balsam Branch which is the outflow stream from Balsam 
Lake. Friday Creek is the other tributary stream in this subwatershed. Bear Trap Lake is a seepage 
lake, but it is directly connected to Wapogasset Lake through a narrows at its northwest end. Water 
level in both lakes is controlled by a 3-foot spillway on the Wapogasset Branch, the outlet stream 
from Wapogasset Lake. 
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Water Resource Conditions 

Wapogasset Lake is a eutrophic lake with the two largest phosphorus sources being agricultural 
runoff ( 41 %) and contributions introduced from the Balsam Branch tributary ( 17%). The lakes 
contain a diverse and balanced fishery. Common species are walleye, largemouth bass, bluegill, 
and crappie. What muskellunge there are enter from Deer Lake via the Balsam Branch. Carp are 
increasing in abundance and are a concern to residents and fishers. The lakeshore is highly 
developed and is served by a sewerage system. 

An aquatic plant management sensitive area designation has been completed for the lakes. Three 
sensitive area sites have been designated. These lakes were among the first in the state to be treated 
with copper sulfate algicide and various herbicides for rooted vegetation control. Treatment 
histories date back to the 1930's. 

Water Resources Goals and Objectives 

The following water resource management goals have been established for Wapogasset/Bear Trap 
Lake: 

* 
* 

Achieve and in lake water quality goal of 22 ug/1 summer phosphorus concentration 
Enhance fish and wildlife habitat 

A 27 .4 percent total phosphorus loading reduction will have to achieved to meet the lake water 
quality goal. The following water resource management objectives are recommended for the 
Wapogasset/Bear Trap Lake subwatershed: 

1. Reduce nutrient loading to Wapogasset/Bear Trap Lakes from subwatershed runoff by 26 
percent, (this will result in a 14.7 percent reduction of total phosphorus loading to the lake). 

2. Reduce nutrient loading to Wapogasset/Bear Trap Lakes from existing and future lakeshore 
development. The percent nutrient reduction is not quantifiable for the practices that should 
be installed. Activities to be implemented include using porous paving materials for roads and 
drives, planting vegetative buffer strips, using low phosphate fertilizers, etc. 

3. Protect and enhance wildlife habitat by improving wetland and grassland habitat through 
reduction of sediment and phosphorus loadings. 

4. Evaluate potential for improvement in lake water quality through in-lake treatment methods for 
nutrient deactivation. 

5. Restore wetlands as opportunities allow to meet the overall watershed goal of 50 percent 
restoration of altered wetlands. Protect existing wetlands important to maintaining water 
quality from development. 
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Wapogasset Branch Subwatershed 

Subwatershed Description 

The W apogasset Branch is the outlet stream from W apogasset/Bear Trap Lakes and is a tributary to 
the Apple River (Map 3-6). Land use in this subwatershed includes 1,349 acres (45%) of 
agricultural practices, 627 acres (22%) forested, 854 acres (30%) wetlands, and 17 acres (1 %) in 
rural residential use. Total acreage of this subwatershed is 2,848 of which 1,739 acres are 
internally drained and do not drain directly to Wapogasset Branch Creek. 

Water Resource Conditions 

The W apogasset Branch is the primary drainage of the watershed and reflects fertile conditions 
resulting from cumulative nutrient sources moderated by the nutrient retention in the lakes. 

Water Resource Objectives 

The following water resource management objectives are recommended for the Wapogasset Branch 
sub watershed: 

1. Reduce phosphorus contributions to the Wapogasset Branch from subwatershed runoff by 37 
percent. 

2. Restore wetlands as opportunities allow to meet the overall watershed goal of 50 percent 
restoration of altered wetlands. 

Other Potential Sources of Water Pollution 

This section describes several activities in the Balsam Branch watershed which have the potential to 
affect surface or ground water resources, and are outside of the scope or ability of the priority 
watershed project in terms of providing corrective assistance. Many of these potential pollutant 
sources are regulated by the State of Wisconsin through the Department of Natural Resources. 
Unlike nonpoint sources of pollutants, there are required conditions that must be met and which are 
defined in a permit, statute, or administrative rule. These regulationS are established so that the 
water quality impacts from each operation are minimized. If the conditions are being met, it is 
likely that there are no significant water quality impacts occurring at the site. Permits, reports, and 
other information regarding the following potential sources of water pollution are on file with the 
Department of Natural Resources. 

Municipal Wastewater Treatment Facilities 

Balsam Lake Municipal Wastewater Treatment Facility - the village of Balsam Lake operates a 
two-cell aerated lagoon wastewater treatment facility which discharges treated water to seepage 
ponds. The treated water percolates through the soil and eventually reaches the groundwater. 
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Centuria Municipal Wastewater Treatment Facility - the village of Centuria operates a two-cell 
aerated lagoon wastewater treatment facility which disposes of treated water by discharging it 
to seepage cells. The treated water percolates through the soil and eventually reaches the 
groundwater. 

Milltown Village Wastewater Treatment Facility - the village of Milltown operates a two-cell 
aerated lagoon wastewater treatment facility which is being modified to use spray irrigation to 
dispose of treated water. Currently the facility disposes of treated water by discharging to a 
seepage pond. The treated water percolates through the soil and eventually reaches the 
groundwater. 

Wapogasset/Bear Trap Lake Sanitary District Wastewater Treatment Facility - the sanitary 
district operates a two cell aerated lagoon wastewater treatment facility which disposes of 
treated water by discharging it to seepage ponds. The treated water percolates through the soil 
and eventually reaches the groundwater. 

Septage and Holding Tank Waste Disposal 

The disposal of septage (septic tank semi-solid/ liquid material) and holding tank wastes are 
regulated under NR 113. The preferred alternative for both materials is treatment at a nearby 
wastewater treatment facility. If land application of septage is chosen as the disposal method, a site 
approval must be obtained from the Department, and disposal must be carried out in accordance 
with NR 113 procedures. 

Failing Septic Systems 

The Wisconsin Fund Private Sewage System Replacement Grant Program is a financial assistance 
program designed to help homeowners and small business operators offset the costs of replacing a 
failing septic system. The program is now administered by the Department of Industry, Labor and 
Human Relations (DILHR). Polk County is currently participating in. the program. 

The grant program applies to principal residences and small businesses built prior to 
July 1, 1978, and is subject to income and size restrictions. Seasonal homes are not eligible for 
participation in this program. Interested individuals should contact either their county zoning 
department or the DILHR for further information. 

Land Disposal Facilities 

The landfills located in the Balsam Branch watershed are primarily small landfills most commonly 
known as "town dumps." Several smaller private dumps and demolition landfills are also present in 
the watershed and are listed in the Registry of Waste Disposal Sites in Wisconsin (PUBL-SW-108-
89). All landfills in the project area are now closed. Prior to covering and closure, the wastes in 
these town dumps were burned. The closure process included a consideration of the potential for 
groundwater contamination. Although there is no certainty about eventual contamination, the 
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landfills are not expected to present a problem. No groundwater monitoring is being conducted at 
any of the landfill sites. 

Other Contaminated Sites 

The document entitled Wisconsin Remedial Response Site Evaluation Report 
(PUBL-SW-144-91) is a compilation of the following: 

* 

* 

* 

The Inventory of Sites or Facilities Which May Cause or Threaten to Cause Environmental 
Pollution, (s . 144.442(4)(a), Stats); 

The Spills Program List which includes sites or facilities identified under the Hazardous 
Substance Spill Law, (s. 144.76, Stats.); and 

The LUST Program List which includes sites identified through the Leaking Underground 
Storage Tank (LUST) program, (s.144.76, Stats.) . 

The Bureau of Solid Waste Management within the Department of Natural Resources may be 
contacted for more information concerning sites listed in this document. 
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CHAPTER FOUR 
Recommended Management Actions: 

Control Needs and Eligibility for Cost-share 
Funding 

Introduction 

The management strategies designed to meet pollution reduction objectives are described in this 
chapter. (See chapter 3 for a summary of pollutant reduction goals and objectives). The major 
objectives for the watershed project are to reduce phosphorus inputs to lakes, protect aquatic habitat, 
and protect groundwater resources. 

Cost sharing is provided for many of the management practices that will help achieve these 
watershed goals. The criteria that determine eligibility for cost-share funding through the nonpoint 
source program are described in this chapter. 

Phosphorus Reduction 

Cost share practices are available to control phosphorus (P) from the following sources: 

Cropland Erosion and Nutrient Runoff 
Gullies 
Barnyards 
Milk House Waste 
Lake Sediments 
Storm water 

Cost sharing for nutrient management will be available through the program to reduce over 
application of fertilizer and manure to reduce runoff of nutrients from fields. 

Easements will be available to protect existing wetlands and restored wetlands. Cost share funds 
will be available for wetland restoration. 

In-lake sediment treatment may be used to reduce phosphorus from lake sediments. 

Structures will be considered to treat stormwater run off from the village of Milltown. 
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Construction site erosion control may be implemented county-wide or just in the shoreland area, to 
limit sediment and therefore phosphorus entering surface water. 

Groundwater Protection Strategy 

The following cost share practices will be promoted to protect groundwater in the watershed: 

Barnyards on Internally Drained Animal Lots 
Manure Pit Abandonment 
Nutrient and Pest Management (includes internally drained areas). 
Wetland Protection and Restoration 

Aquatic Habitat Improvement 

The following cost share practices will be promoted to protect and improve aquatic habitat in the 
watershed: 

Wetland Restoration 
Streambank/Shoreline Erosion Control 
Riparian Fencing where Trampling Occurs 
Livestock Exclusion from Wetlands 
Upland Sediment Control 
Easements for Wetland Protection and Restoration 

Aquatic plant sensitive areas where aquatic plant management activities are limited have been 
designated by DNR on each of the major lakes in the watershed. 

Management Categories for Cost Share Practices 

Eligibility criteria have been developed for each major source of nonpoint pollution. Management 
categories are used for most sources to describe which sites are eligible for financial and technical 
assistance under the priority watershed project. Categories are based on the amount of pollution 
generated by a source and the feasibility of controlling the source. A definition of each management 
category is given below. Following this, the criteria used to define the management categories for 
each pollutant source are described. 

The selection of a management category for a particular site must be confirmed at the time county 
staff visit the site. Management categories may be changed based on the conditions found at the 
time of the site visit. A management category may be revised up to the point that a landowner signs 
a cost -share agreement. If additional Category I sources are created by a landowner after the 
signing of a cost-share agreement, they must be controlled at the landowner's expense for a period 
of ten years. 
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Management Category 1: 

Nonpoint sources included in this category contribute a significant amount of the pollutants 
impacting surface waters and/or groundwater in the watershed. It is essential to correct these sites 
in order to achieve the water quality objectives for the watershed project. 

Nonpoint sources in Category I are eligible for funding and/or technical assistance under the priority 
watershed project. As a condition of funding, all sources in Management Category I must be 
controlled if a landowner wishes to participate in any aspect of the watershed project. 

Management Category ll: 

Nonpoint sources in this category collectively contribute less of the pollutant load than those in 
Management Category I . These nonpoint sources are eligible for cost -sharing to further insure that 
water quality objectives are met. 

N onpoint sources in this category are eligible for funding and/ or technical assistance under the 
priority watershed project. Controlling sources in this category is not mandatory for a landowner to 
be funded for controlling other sources. 

Management Category Ill: 

N onpoint sources of pollution in this category do not contribute a significant amount of the 
pollutants impacting surface waters or groundwater and are not eligible for funding and/or technical 
assistance under the priority watershed project. Other D NR programs (e.g. , wildlife and fisheries 
management) can, if warranted, assist county project staff to control these sources as a part of 
implementation of the integrated resource management plan for this watershed. Federal programs 
may also be applicable to these lands. 

Criteria for Eligibility and Management Category 
Designation 

Croplands And Other Upland Sediment Sources 

Sediment from eroding fields and other upland sources carries phosphorus and degrades aquatic 
habitat where it is deposited. An overall reduction of twenty-eight percent is targeted for agriculture 
and other sources of sediment. 
The possibility of meeting water resource objectives through changes in cropping practices is 
generally examined first for controlling upland erosion in agricultural areas. Depending on the 
subwatershed, predicted reductions in sediment and phosphorus delivery range from 0 percent to 25 
percent if fields are farmed to "T," the standard for conservation planning. Soils in Polk County 
generally have a tolerable soil loss of 3 to 5 tons per acre per year. "T" is met through crop 
rotations and tillage practices that limit soil erosion. The DNR WINHUSLE model was used by the 
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Polk County LCD to predict reductions in sediment and phosphorus delivery . This estimate is based 
on 75 percent participation. The predicted sediment and phosphorus reduction throughout the 
watershed if all farms are farmed to "T" is 17 percent. 

Structural practices such as sediment basins will also be used to reach sediment delivery reduction 
goals and minimize local deposition problems in lakes in the watershed. Sediment basins are 
designed to temporarily pond runoff from fields to allow settling of sediments (and associated 
phosphorus). Periodic maintenance (dredging) of sediment basins would be required for them to 
function properly. Sediment basins would be constructed to avoid negative impacts to fish and 
wildlife. They would not be constructed in a perennial stream, nor would they be constructed where 
slowing water and increased temperature would negatively affect a fishery . 

Easements can be used to encourage installation, allow access, and assign responsibility for 
maintenance of structures. The county will consider purchasing easements and taking responsibility 
for maintaining basins in priority areas such as the Rice Lake subwatershed and the Rice Creek area 
of the Balsam Lake subwatershed. Site by site determinations for consistency with watershed 
objectives will be used to identify easement opportunities. 

Upland Erosion Standards 

Category I 

To assist in meeting phosphorus reduction goals, cropland must be farmed to "T," the tolerable soil 
loss level, on a farm by farm basis to participate in any cost share practice. Changes in crop 
rotations and tillage practices through conservation planning will be used to achieve "T" on a farm 
by farm basis without any concomitant increases in soil loss on fields already below "T". 
Reductions are determined on a whole farm basis. Approximately 3,000 acres are farmed above T 
in the watershed. If 75 percent of the cropland farmed above T is brought toT, phosphorus inputs 
from runoff will be reduced 17 percent. 

Category ll 

Fields with high levels of sediment delivery but soil loss below T will be targeted for practices to 
reduce sediment delivery. In general, more sediment is delivered if soil loss occurs close to water. 
Practices to reduce sediment delivery include changes in cropping practices or structural practices. 
Shoreline areas within 300 feet of streams and 1,000 feet of lakes, the Rice Lake subwatersh'ed, and 
the Rice Creek area of the Balsam Lake subwatershed will be priority ·areas to offer practices to 
reduce sediment delivery although any lands delivering greater than 0.3 tons/acre are eligible. 
Easements will be offered where necessary to allow maintenance of structures. If 30 percent of the 
fields that are above . 3 tons per acre per acre per year sediment delivery are brought to . 3, an 11 
percent additional reduction of phosphorus is projected. 
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Table 4-1. Upland Sediment Erosion Eligibility Criteria 

Management Category Limits Phosphorus Reduction 

I >T 17% I 

II > .3 2 and <T 11% 3 

III < .3 2 0 

1 Assumes 75 percent participation for Category I landowners. 
2 Sediment yield as estimated by WIN HUSLE in tons per acre per year. 
3 Assumes 30 percent participation for Category ll landowners, except for Rice Lake subwatershed for which 75 percent participation is 
assumed. 

Gully Erosion 

Gully erosion causes local sediment deposition in lakes and streams in the watershed. Gullies were 
surveyed in the inventory process. Some large gullies, several feet deep and upwards of 200 feet 
long, were found in the watershed, but they do not appear to be significant throughout the 
watershed. Gullies were located in the Deer Lake, Long Lake, Loveless Lake and Wapogasset Lake 
subwatersheds. Sixteen gullies greater than three feet in depth were found. 

Gullies are Categozy I if they meet the following criteria: 

1) are at least 3 feet deep 
2) have bare soils and active erosion 
3) have direct connection with surface water via channelized flow 
4) allow reasonable access for machinery 

Gullies are Category II if conditions 1, 2, and 4 are met. 

Animal Lot Runoff 

To achieve the water quality objectives in the Balsam Branch Watershed Project, the phosphorus and 
other pollutants contained in animal lot runoff must be controlled at a high level. A 60 percent 
reduction of animal lot runoff is necessary to meet stated objectives in all subwatersheds but Rice 
Lake where an 80 percent goal is set. 

A total of 114 livestock operations were inventoried. These operations contribute an estimated 
3,387 pounds of phosphorus to surface water annually. Operations that contribute over 60 pounds 
of phosphorus to surface waters per year are classified as Category 1. Twenty eight barnyard 
segments fall into this category. Reducing the phosphorus contribution from each barnyard in 
Category 1 to 10 pounds of phosphorus would yield a 61 percent reduction. All barnyards must be 
designed to 10 pounds of phosphorus to be eligible for cost sharing. 
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Operations that contribute between 30 and 60 pounds phosphorus are classified as Category 2. 
Seventeen barnyard segments fall into this category. Reducing the phosphorus contribution in 
Category 2 will yield an 18 percent reduction. Barnyards will be designed to 10 pounds of 
phosphorus unless a determination is made that low cost options are more cost effective and 
consistent with the plan objectives. See Table 4-3 for barnyards targeted for runoff control by 
sub watershed. 

Landowners receiving cost sharing for animal lot runoff (Waste Management System, NRCS 
Standard 312) are required to spread manure collected from the barnyard according to a nutrient 
management plan (NRCS Standard 590) for their operation. They are eligible for cost sharing to 
prepare the nutrient management plan. Eligible nutrient and pest management practices include the 
development of both nutrient (NRCS Std. 590) and pest management (NRCS Std. 595) plans, soil 
testing, and crop scouting. 

If the waste management system does not include waste collection, handling, or storage, it is exempt 
from the nutrient management plan requirement. Such systems could consist of: Roof Runoff 
Management (588), Livestock Exclusion (472), and Clean Water Diversion (362) . 

Table 4-2. Animal Lot Runoff Eligibility Criteria- Balsam Branch Watershed 

Number of 
Management Phosphorus Load per Barnyard Pounds Percent P 

Category Barnyard segments Reduced Reduction 

I greater than 60 lbs 28 2,327 61 

II between 30 and 17 695 18 
60 lbs 

III less than 30 lbs 53 0 0 

3787 IOtal pounds of phosphorus invenloried 10 surface wa1er 

Concrete paving of all or portions of the yard will be allowed where the underlying soil has poor 
potential to attenuate pollutants to groundwater whether or not the lot is located in a designated 
internally drained area. Soils with poor attenuation potential include sandy and organic soils with 
groundwater close to the surface. 
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Table 4-3. Barnyards that Drain to Surface Water Targeted for Runoff Control by 
Subwatershed 

Total 
Management Category I Management Category ll 

Management 
Phos. Yards Control Control Yards Control Control Category III 

Subwatershed (lbs) (#) (lbs) (%) (#) (lbs) (%) (yards) 

Balsam Lake 1,121 9 814 73 2 99 9 18 

Deer Lake 159 0 0 0 2 85 53 6 

Half Moon 167 0 0 0 1 42 25 8 

Long Lake 84 0 0 0 1 40 48 5 

Rice Lake 226 3 201 89 0 0 0 1 

Wapogasset 206 1 62 30 3 85 41 2 
Branch 

Wapogasset 1,824 15 1,250 69 8 344 19 13 
Lake 

Antler Lake 0 0 0 0 0 0 0 0 

Loveless Lake 0 0 0 0 0 0 0 0 

I Totals 13,387 I 28 I 2,327 I 61 I 17 I 694 I 18 I 53 

Internally Drained Animal Lots 

I 

Fourteen internally drained lots were identified in the Balsam Branch watershed. Initial 
determination of eligibility for internally drained animal lots will be based on the same loading 
criteria as those for lots that drain to surface water. Based on these criteria, it is estimated that 1 lot 
is Category 1 and 2 lots are Category 2. These sites have the potential for nitrate contamination of 
groundwater or phosphorus inputs to groundwater flowing to surface water where groundwater is in 
close association with surface water. 

Actual need for BMPs will be determined by county watershed staff based on pollution threat to 
groundwater or surface water due to depth to water table, soil texture, depth to and type of bedrock, 
groundwater flow, and other site conditions. Where the potential for impact to groundwater caused 
by an internally drained lot is uncertain, field investigations may be conducted jointly by the county 
project staff, water resource management investigators from the DNR's Northwest District Office, 

. and staff from the DATCP. 
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Nutrient and Pest Management 

Prevention of ground and surface water pollution through nutrient and pest management is more 
effective than treating degraded waters after damage has occurred. Farmers can benefit from 
nutrient and pest management plans by taking nutrient credits for legumes and landspread manure 
and reducing applications of commercial nutrients . Runoff from fields spread with manure and 
management of nutrients and pesticides are addressed through two Natural Resource Conservation 
Service (NRCS) standards: Nutrient Management Standard 590 and Pest Management Standard 595. 
Polk County is planning to develop a nutrient and pesticide management policy to supplement and 
clarify the water quality provisions of NRCS standards. 

Any landowner in the watershed is eligible for cost sharing and will be encouraged to participate in 
an on-farm nutrient and pest management program to reduce over application of nutrients and 
pesticides. The program will consist of preparation of a nutrient management plan (or nutrient and 
pest management plan) and follow-up consultation. All landowners that receive cost-sharing for 
animal lot runoff or manure storage are required to do a nutrient management plan. However, a 
landowner receiving financial assistance from the Nutrient and Pest Management Program is not 
obligated to correct Category I pollution sources unless they sign a cost-share agreement for another 
practice. 

Because nutrient and pest management planning has significant educational benefits, all of the farms 
in the watershed are eligible for this program. There are 31,000 acres of cropland on approximately 
150 farms in the watershed. It is estimated that 75 percent of the farms will participate in the 
nutrient management program (23,250 acres) and that half of those participating (11 ,625 acres) will 
be evaluated for nutrient management and pest management. The remaining half will be nutrient 
management plans only. 

Nutrient and pest management plans will be developed by a certified crop consultant after a 
landowner signs a cost share agreement with the Polk County Land Conservation Department. 
Emphasis will be placed on phosphorus. 

Significance will be placed on developing plans which will meet the considerations of Wisconsin 
Technical Note- Conservation Planning-WI-1, Sec. II.D. (This requirement extends beyond the 
minimum criteria as defined in NRCS Standard 590 and implements the suggested criteria in section 
II.D of WI. Technical Note -Conservation Planning-WI-1.) 

Crop consultants will notify the Polk County LCD when a soil test result has a concentration in 
excess of 75 ppm. The LCD will .work with landowners to reduce erosion or implement other­
practices as may be necessary to control phosphorus loss. Landowners will be eligible to participate 
for up to three years and will be responsible for paying 50 percent of the consulting fees. Land 
Conservation staff will review the plans and provide follow-up consulting for implementation of 
plans. 

Nutrient management activities will result in pollutant load reductions that will be tracked and 
reported. The amount of nutrients reduced through nutrient management will be reported at the 
annual watershed review meeting between DNR, the LCD, and DATCP. Professional services 
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contracts developed for nutrient and pest management consulting will include a provision for 
reporting the required information to the LCD. 

Manure Storage 

A nutrient management evaluation based on NRCS Standard 590 and will be used to determine 
eligibility for cost sharing for manure storage. An operation is eligible if the nutrient management 
evaluation demonstrates that manure cannot be feasibly managed without the installation of storage 
practices. The nutrient management evaluation must also demonstrate that proper utilization of the 
manure can be achieved following adoption of the intended storage practice. Manure collected from 
a manure storage facility cost shared under this program must be applied according to a nutrient 
management plan developed under NRCS Standard 590. 

The eligibility for storage facilities will be based on the least cost system that will satisfy the 
Standard 590 specifications. These options may include manure stacks (in accordance with Std. 
312), short term storage (capacity for 30 to 100 days production in accordance with Std. 313), and 
long term storage (capacity for up to 210 days production in accordance with Std. 313 or 425). 

Landowners receiving cost-sharing funds for storage practices are required to adopt a nutrient 
management plan (Std. 590). Additionally, manure removed from cost-shared storage facilities 
designed to hold greater than 6 months, shall not be spread on frozen, snow covered, or saturated 
ground, as stated in NR 120. It is estimated that 60 landowners (approximately half of the number 
of barnyards surveyed) in the watershed will have limited lands available for spreading of manure. 
Much of the cropland in the Balsam Branch watershed will be limited for spreading of manure 
because of the prevalence of surface water. 

Table 4-4. Manure Storage 

Management Category Eligibility Criteria 

I Cannot Meet 590 Standard 

III Does Not Exceed 590 standard 

Animal Waste Storage Facility Abandonment 

Malfunctioning animal waste storage facilities as defined in Polk County Manure Storage Ordinance 
(in draft form as of April 1995) will be eligible for cost sharing. Manure pits will be abandoned 
according to NR 120 Wis. Adm. Code requirements, to protect groundwater and surface water. 
Landowners with storage facilities abandoned under this cost share program will be eligible for cost 
sharing for new storage facilities using the following criteria: 
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1) Manure storage eligibility as described in the previous section, or 

2) A farm is designed to collect and handle liquid manure. (This group is included to 
encourage proper abandorunent of malfunctioning manure pits.) 

Milk Center Waste 

Waste from milk centers contains water, milk, and detergents. Milk has a high oxygen demand as it 
degrades in water, and both milk and detergents contain nutrients. Milk centers were not 
inventoried in the Balsam Branch watershed. They will be eligible for cost sharing when surface 
water contamination from a milking center is likely. Potential for surface water contamination from 
a milking center would normally be examined during design work for a barnyard or manure storage 
facility or as a result of a complaint to the Land Conservation Department or DNR. Milk center 
waste control systems may include a filter strip system, repair or modification of existing measures, 
and installation of equipment needed to transport waste. Also, the use of low phosphorus content 
cleaning products will be encouraged. 

Streambank and Lake Shoreline Erosion 

Streambanks and shorelines were inventoried in the Fall of 1993. Appendix A outlines the 
inventory methods that were used. Shoreline erosion in the Balsam Branch watershed contributes 
approximately 50 tons per year of sediment delivered to lakes. Streambanks contribute an estimated 
138 tons per year of sediment to streams in the watershed. The eligibility criteria for streambanks 
and shorelines depend on severity of erosion at the site. The criteria are summarized in Table 4-5 . 

Category I sites are those with severe/moderate erosion. Severe/moderate sites are defined as 
having banks averaging six feet in height with a lateral recession rate of greater than 0.5 feet per 
year. Two sites with severe erosion were found during the streambank inventory. 

Category II sites are those with moderate/mild erosion. Moderate/mild sites are defined as having 
banks averaging three feet in height, with a lateral recession rate of 0.1 - 0.5 feet per year. 

Category III sites are those with mild erosion. Mild erosion sites are defined as having an average 
bank height of 1.5 feet, with lateral recession rates of 0.05 - 0.1 feet per year. 

Livestock Access 

Several sites were located in the watershed where livestock have trampled extensive stretches of 
streambank or shoreline. Trampled banks can lead to severe erosion and sedimentation of aquatic 
habitat. Where trampling is evident, banks are eligible for repair. Bioengineering will be the 
preferred method for bank stabilization. Where banks are repaired, they must be managed so that 
adequate sod cover will be maintained through restricting livestock access (except for a specially 
designed crossing), rotational grazing, or significantly reducing the number of cattle allowed access. 
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Where a crossing is allowed, it is an eligible cost share practice. Remote watering is also a cost­
sharable practice where livestock access will be restricted. 

Category I streambanks and shorelines include trampled sites where high concentrations of livestock 
prevent adequate sod cover maintenance. Category II streambanks and shorelines include sites 
where trampling is evident. 

Additional sites on intermittent streams which meet the criteria above may be identified. These sites 
will have the same eligibility and participation criteria. 

See Tables 4-6 and 4-7 for a summary of the number of landowners and the length of streambank 
and shoreline eligible for stabilization under the criteria described above. 

Table 4-5. Streambank/Shoreline Eligibility Criteria for the Balsam Branch Watershed 

Management 
Category Criteria 

Recession Rates 

I > 0. 5 feet per year 

II 0 .1 to 0.5 feet per year 

III 0.05 to 0.1 feet per year 

Extent of Trampling 

I Adequate sod cover not maintained 

II Trampling evident 

Sources: Polk County LCD, DNR and DATCP 
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Table 4-6. Streambank Erosion Inventory for the Balsam Branch Watershed 

Trampled 
Slight Erosion Moderate Erosion Severe Erosion Stream bank 

# # # # 
Land Land Land Land 

Subwatershed owners Feet owners Feet owners Feet owners Feet 

Balsam Lake 0 0 0 0 0 0 4 6,815 

Deer Lake UKl 7,725 0 0 0 0 0 0 

Half Moon Lake 0 0 1 250 0 0 2 5,450 

Rice Lake 0 0 0 0 0 0 . o 0 

Wapogasset Branch UK 2,270 0 0 0 0 UK 5450 

Wapogasset Lake 3+ 6,900 0 0 2 95 7 15,260 

Totals 3+ 16,895 1 250 2 95 13+ 32,975 

1 UK Unknown 

Table 4-7. Lakeshore Erosion Inventory for the Balsam Branch Watershed 

Slight Erosion Moderate Severe Trampled 

# # # # 
Land Land Land Land 

Sub watershed owner Feet owners Feet owners Feet owners Feet 

Antler Lake UK 1,650 0 0 0 0 0 0 

Balsam Lake UK 5,190 0 0 UK 15 ? ? 

Deer Lake UK 3,650 0 0 0 0 0 0 

Half Moon Lake UK 2,000 1 20 0 0 0 0 

Long Lake UK 9,550 0 0 0 0 1 1,000 

Loveless Lake UK 590 0 0 0 0 0 0 

Wapogasset Lake UK 14,320 UK 3,000 0 0 0 0 

I Totals I UK I 36,950 I UK I 3,020 I UK I 15 I 1 I 1,000 I 
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Urban Structural Practices 

Urban structural practices are an eligible cost share item. Run off from the village of Milltown is a 
significant source of phosphorus in the Rice Lake subwatershed. Options for urban structural 
practices for the village of Milltown, Balsam Lake, or other developed areas will be evaluated by 
the DNR Northwest District Nonpoint Source Coordinator. 

Wetland Restoration/Creation 

Wetland restoration is an eligible best management practice for the purpose of controlling nonpoint 
sources of pollution. Wetlands act to filter nutrients, settle sediments, and trap organic wastes from 
surface runoff. A secondary benefit of wetland restoration for this program is the enhancement of 
fish and wildlife habitat. 

Methods used to restore the pre-developed water level of an altered wetland include plugging or 
breaking up of existing drain tile systems, plugging drainage ditches, and scraping to remove 
accumulated silt. Wetlands may also be enhanced by fencing to exclude livestock. 

There will be no Category I for wetland restoration. All inventoried wetlands (150-200 sites) will 
be Category II (eligible) for restoration. The targeted goal is to restore 50 percent (75-100 sites) of 
the wetland sites inventoried. A landowner receiving cost-sharing for wetland restoration is not 
obligated to correct other Category I sources unless they sign a cost share agreement for another 
practice. The altered wetlands identified in the watershed are shown in Chapter Three, Map 3-1. 
Any drained or altered wetland in the watershed is eligible for restoration. Priority will be given to 
restore sites in any of the following conditions: 

1. Cultivated hydric soils with tile or open channel drainage systems discharging to a stream or 
tributary. 

Wetland restoration will reduce the amount of nutrients and pesticides draining from the 
altered wetland to a water resource either by establishing permanent vegetation or altering 
the drainage system. 

2. Pastured wetlands riparian to lakes, streams, or tributaries. 

Eliminating livestock grazing within wetlands will reduce the organic and sediment loading 
to the wetland and adjacent water resource and reduce the direct damage to the wetlana from 
the livestock. Livestock exclusion by fencing will control the pollutants and restore the 
wetland. 

3. Restoration of prior converted wetlands or creation of wetlands down-slope from, up-slope 
from, or in fields identified as Management Category I upland sediment sources. 

Restoration of wetlands in these situations will do one of two things: 1) create a wetland 
filter which reduces the pollutants from an up-slope field to a water resource, 2) reduce the 
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volume and/or velocity of water flowing from an up-slope wetland to a down-slope critical 
field, or 3) recreate a wetland in wet, marginal cropland to reduce pollutants from that field. 
Two eligibility conditions must be met to use wetland restoration in this situation: 

• All upland fields draining to the wetland must be collectively controlled to a soil loss 
rate that is less than or equal to the soil's "T" value. 

• Wetland restoration or creation will be used in conjunction with cropping practices and 
structures to meet sediment reduction goals. 

Easements will be used to encourage wetland restoration in the watershed. 

Creation of wetlands on non-hydric soils where wetlands did not previously exist is also an eligible 
alternative best management practice. Prior department approval is required before installation. 

Prevention of Wetland Degradation 

All landowners within the Balsam Branch Watershed will also be eligible (Category II) for cost 
share practices to protect exiting wetlands from degradation from upland erosion and sediment 
delivery and livestock access. 

Easements will also be used for protection of existing valuable wetlands where wetlands are 
threatened by development, and regulatory programs do not appear to offer adequate protection. 
Funding sources outside of the priority watershed program will be investigated before watershed 
funds are committed. 

Regulatory programs that provide protection against degradation of wetlands include county 
shoreland zoning, DNR Chapter 30 and 31 protection of navigable waters, Section 404 permits 
required by the Army Corps of Engineers, and administrative requirements under federal farm bills. 
Possible involvement of watershed staff and citizens in these processes will be investigated. 

Land Easements 

Nonpoint source program funds may be used to purchase land easements in order to support 
specified best management practices. These practices include: 

• Shoreline Buffers 

• Critical Area Stabilization 

• Wetland Protection, Restora~ion, or Creation 

• Agricultural Sediment Basins 
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Although easements are not considered a best management practice, they can help achieve desired 
levels of nonpoint source pollution control in specific conditions. Easements are used to support 
best management practices, enhance landowner cooperation, and more accurately compensate 
landowners for loss or altered usage of property. The benefits of using easements in conjunction 
with a management practice are: 1) riparian easements allow establishment of a vegetative buffer 
strip to filter pollutants and can provide fish and wildlife habitat; 2) easements are generally 
perpetual, so the protection is longer term than a management practice by itself; and 3) an easement 
may allow for limited public access (depending on the situation) . The primary justification of an 
easement must be for water quality improvement. 

Within the Priority Watershed project, easements will be considered in the following situations: 

1. To exclude livestock from grazed wetlands or along eroding stream banks within the 
watershed. Easements are strongly recommended whenever: 

• there is any grazing of wetlands. 

• livestock density is so great that areas of unvegetated soil are within 60 feet of streams 
or intermittent streams. 

• more than 1, 000 feet of stream bank are severely trampled and eroding. 

• channel erosion is exacerbated by livestock grazing such that unvegetated stream banks 
are two feet or more in height. 

2. When elimination of row cropping and the establishment of permanent vegetative cover will 
stabilize a critical area. Easements are strongly recommended whenever: 

• Row cropping is occurring within 60 feet or less of streams, intermittent streams, or 
wetlands. 

• Row cropping is being practiced on slopes greater than 6 percent. 

3. To support eligible wetland restorations. Easements are strongly recommended whenever: 

• The restored wetland will be greater than one acre. 

• A wetland is restored in the Rice Lake subwatershed or in the Rice Creek area of the 
Balsam Lake subwatershed. 

4. Easements will also be used for protection of existing wetlands critical to maintaining water 
quality where wetlands are threatened by development, and regulatory programs do not 
appear to offer adequate protection. 

5. When a barnyard or animal feedlot is located within the flood plain and: a) a permanent 
easement is the least-cost alternative to provide adequate pollution reduction, or b) a 
permanent easement provides a greater level of pollution reduction than on-site engineering 
options at a price that is cost-effective when compared to the level of pollution reduction and 
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the price of the available engineering options. Easements are strongly recommended 
whenever: 

• Engineering options would require intensive management in order to continue to provide 
adequate pollution reduction. 

• Surrounding land use is largely agricultural and it is anticipated that it will remain so 
for two decades or more. 

NOTE: In addition to the criteria described above, participating landowners must control all 
"Management Category I" sources (through a cost-share agreement) to be eligible for an 
easement through the watershed project. 

In-Lake Nonpoint Source Control 

Nutrient inactivation is an eligible treatment to reduce internal cycling of phosphorus from bottom 
sediments, thereby improving water quality conditions in a lake. Alum treatments are one treatment 
method that may be used to meet water quality goals particularly in Balsam Lake, Long Lake, 
Loveless Lake, and Wapogasset/Bear Trap Lakes. Other methods for reducing internal cycling of 
phosphorus in Rice Lake will be investigated. However, nutrient inactivation practices should be 
conducted only after significant reductions in rural and urban nonpoint sources are achieved. 
Eligibility and adequacy of progress in controlling other nonpoint sources will be evaluated by the 
DNR Northwest District Nonpoint Source Coordinator and Lakes Management Coordinator. 

Ordinances 

Animal Waste Storage Ordinance 

An animal waste storage ordinance is primarily intended to prevent ground and surface water 
pollution by assuring the proper design, construction, location, and management of permitted 
facilities. An ordinance must meet the guidelines adopted by DATCP and cite the applicable NRCS 
construction and management standards. An animal waste storage facility ordinance requires 
permits for the installation, modification and major repair of animal waste storage facilities . 

Poorly located, designed, constructed, or managed storage facilities can contaminate groundwater. 
Elevated nitrate-nitrogen concentrations are particularly common in groundwater near leaking 
storage facilities . 

Surface water resources are also at risk when animal waste storage facilities, are improperly located, 
designed, or constructed. Manure overflows or blowouts from storage facilities are a serious threat 
to aquatic life. When above-ground facilitie·s are improperly installed, the potential for system 
malfunctions increases. Drainage from these facilities can degrade surface water quality unless 
properly treated. 
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Animal waste storage facility ordinances are an essential tool in the prevention of water quality 
degradation. Thirty-two of Wisconsin's 72 counties have already adopted ordinances for animal 
waste storage. 

Polk County enacted an animal waste storage ordinance in 1985. However, this ordinance applies 
only to earthen pits. The ordinance is in the process of being revised to encompass all pits, earthen 
and concrete. Also under consideration is to require nutrient management plans be prepared and 
implemented according to NRCS standard 590 where spreading of animal waste is causing 
significant pollution to enter surface or groundwater. The revised ordinance is scheduled to be 
presented to the Land Conservation Committee early in 1995. The new ordinance could go into 
effect in time for the 1995 construction season. 

Construction Site Erosion Control Ordinance 

Over the past several years, about 35 new homes have been constructed in the watershed each year. 
Many of these homes are built on the lakeshore. In light of this information, the DNR strongly 
suggests that Polk County pass an ordinance for preventative reasons. However, review of existing 
data reveals that construction sites do not represent a significant enough pollutant source in the 
project area at this time to warrant requiring an ordinance for grant eligibility . 

The DNR will require the county to submit an annual review of building permits and population 
trends. If these data indicate water quality impacts have the potential to interfere with the goals of 
this plan, a construction site erosion control ordinance will be required at that time. The cost of 
implementation of an erosion control ordinance not covered by local fees may be covered by a grant 
from the DNR. State assistance is generally limited to 50 percent of the total costs for a period of 5 
years. 

The DNR suggests that the Wisconsin Construction Site Erosion Best Management Handbook (DNR 
Publication WR-222-89) be used as a reference for any development that occurs in the Balsam 
Branch Watershed. 

Options for Erosion Control Regulation 

The Uniform Dwelling Code in Wisconsin includes erosion control provisions for construction of 1 
and 2 family dwellings. However, because the municipalities (villages and townships) within the 
watershed are each less than 2,500 in population, they are not required to enforce the UDC. St. 
Croix Falls is the only township in the watershed that has adopted the UDC. Polk County does 
have the option of enforcing only the erosion control provisions of the UDC where municipalities 
decide not to enforce the code. This would require a builder to submit an erosion control plan to 
the county for review, and the county to review the plan and perform follow up inspections. 

Official seals must be purchased from the state at a cost of $25 for each erosion control permit. 
The state would also provide forms for application and inspections. The county can issue stop work 
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orders after a 72-hour waiting period following a notice of noncompliance and can levy fines for 
violations. 

The Subdivision Ordinance as currently drafted requires submission of erosion control data and 
plans with the preliminary plat application. The plans are to be based on the publication "Wisconsin 
Construction Site Handbook, DNR, Publication WR-222-93." Erosion control plans for public and 
private roads shall follow the standards of Section 107.2 of the publication "Wisconsin Department 
of Transportation Standard Specifications for Road and Bridge Construction." The registered 
engineer or surveyor under whose seal the plans are submitted shall certify that the storm water and 
erosion control conditions "as built" conform to the approved plans. DNR issues stormwater 
permits for sites greater than 5 acres. 

Enforcing existing provisions of the Polk County Shoreland Zoning Ordinance would assist in 
controlling construction site erosion. The ordinance (Article 9 .1A) requires that filling, grading, 
lagooning, ditching, or excavating is done in a marmer designed to minimize erosion, but does not 
require a permit unless the following conditions are met within 300 feet of the ordinary highwater 
mark: 

(1) Any filling or grading on slopes > 20 percent, 

(2) Filling or grading of more than 1,000 square feet on slopes of 12 percent to 20 percent, 

(3) Filling or grading of more than 2,000 square feet on slopes of 12 percent or less. 

A permit may attach erosion control requirements. In addition, where no permit is required, there 
is a provision for zoning office approval of an "excavation plan" prior to construction. (Article 
9.3B). This excavation plan could include an erosion control plan written according to state 
standards. 

Currently, a permit for filling and grading in the shoreland zone is required only where slopes are 
greater than 20 percent. Permits should be required for the three conditions listed above. An 
excavation plan is generally not reviewed by the zoning office when a permit is not required. 

The shoreline ordinance also regulates cutting of shrubs and trees along the shoreline to protect 
scenic beauty, control erosion, and reduce effluent and nutrient flow from the shore land. Generally, 
no more than 30 percent or 30 feet of shrubs and trees in a 35 foot wide stretch along the shore are 
allowed to be cut. This provision is generally not enforced in Polk County, but must be enforced to 
protect the resource. The Land Conservation Department will work with the zoning office to 
increase enforcement efforts under this provision. 

Road and Bridge Construction Erosion Control 

Highway and bridge construction projects are often next to streams and water conveyance structures 
where erosion control is critical. Wisconsin State Statute 89.19 requires the Department of 
Transportation in consultation with the Department of Natural Resources, to establish standards for 
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